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PROPERTIES OF BI-DIRECTIONAL GRADIENTS AT 
SUBGOALS* 1 

Depot tment °J Psychology, University of News Hatnfshtt c 


George M, Haslerud 2 


The problem grew out of the generalizing tendency of the goal gradient 
(2) A prescribed turn to one side next to the goal in an otherwise free 
maze has an anticipativc effect which extends backwaid toward the starting 
unit as a convex exponential cuive. The entrance gradient, howevei, is con¬ 
cave in form and generalizes veiy little. The question then arises are the 
giadients piecedmg and following a subgoal like the respective goal and 
cntiancc gradients of the whole maze ? 

Hull (4), in his P> maples of Belwviotj stated the physiological and 
psychological similarity of subgoals and end goals Thorndike (8), in the 
couise of studies on the law of effect, found giadients on either side of a 
lewaidcd icsponsc, manifested by tendencies to lepcat previous responses 
foi these positions whcthci collect oi not. To test the Thorndike effect 
Mutnzmgci (6) airanged foui lengths of a five-unit multi-valve maze in 
the form of a square with feeding box at each coiner In a trial of six 
circuits of this endless maze preceding and following the goals (leally sub¬ 
goals), the cnois increased with distance fiom the food, making the bi¬ 
directional gradient which he contended verified the Thorndike proposal 
Thompson and Dove (7) repeated the Mucnzuiger expenment with a 
7-unit 7-valve doublc-stiaightaway maze and came to the same conclusion. 
Hill (3) claimed, howevei, that the difficulty of eliminating the anticipatory 
criors in the middle of a maze made the appaicnt gradients Hill’s experi¬ 
ment, it should be noted, had the conventional one goal, while Muenzingcr’s 
had m the endless maze actually a succession of subgoals If the bi-duectional 
gradients could be shown in a non-ciroi situation, then obviously Hill’s 
criticism would not npply; that was done bv Jenkins (5). He had a 20-unit 
free maze in which the various gioups of rats lcccivcd a morsel of food at 
diffeient locations along the maze pathway, Foi tile first five massed tiials 
there was a gradient fiom each side of the food, moic pionounced preceding 

■*Rcceivcd in the Editonal Ofhce on Fcbiuaiy 2, 1948 

’Extensive tcvision of lepoil given at the Philadelphia meeting of the A PA, 
September 4, 1946 

This experiment is p*ut of a progiam of research on transfer The University 
of Nlw Ilampshne made a special giant to establish ihc study 
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than following it, but on the second halt of the 10 tii.ils the tendency of 
the lats to go picdommantly to one side m the othci made the gradients flat 
Also with massed tnals the motivation of Ins mts was insufficient, even with 
much preliminary training 

Out objective, then, was to get as dynamically sensitive an indicator as 
Jenkins had but one much moic stable By setting up a tendency to go to 
one side though foiccd turns m the beginning and goal units and at the 
same tune putting one oi moic tuls-de-sac on that side nevt the subgoal, the 
resulting adjustment in the remaining free units is a figuic of unrti.uy turns 
against the gtound of the common sidedness The problem of getting just 
enough sidedness to act as a standard lcfcience level but not too much (the 
consequences ot which are shown nt Figure 4) was solved hv a delay of 10 
seconds befoic placement in feeding cages. This delay relatively isolates 
and accentuates the subgoal effects® 


A, Apparatus and Paocimutcrs 


The appaiatus desenbed in (2), impiovcd m unrfoimity, inter cliaugc- 
ability, and contiol, is shown in Figuic I Each unit consists of a 2" 
pathway around the pcnmetei of an open mangle of base 18" and altitude 
13j4” with a straightaway of 4" attached to the apev, all this cut finm 
a single piece of 5-ply plywood J4" thick Hus unit is attached by a strong 
lunge to a stand 30" high. To connect one unit to another a tsvo-piong 
anglc-iion attached to the end of the 4" stiaightaw.iy slides ovei .1 fixed 
bolt near the stop of the stand and fastens easily with a wing nut. The 
unit is made non-Re traceable and is piovidcd with cuU.-dc-s.tc hv a V-shaped 
light galvanized non block 13" x 18" saddling the convcigmg paths 5" 
from the union With 3" of the 13" height below the maze level, the iats 
arc ncithci able to climb undei noi ovei the hairier, and the “e.us” made 
by bending back the non below the doois pci nut a stiong fastening by wing 
holt to the maze unit. Doois slightly larger than the 2 l / 2 " squ.ue openings 
swing from the back, and either one can be locked by a sliding pin to make 
that side a cul-de-sac. The stability of this elevated rectilineal maze and 
the quick interchangeability ot units gives the flexibility needed for a wide 
vanety of pioblcms 

Twelve units wcic arranged m the lurdlmc length of a long, nariow 


,CT * 1 ’ P'°P 0Scd dial delaying the goal food foi two horns 

mS5 d f? C | ° Cat i 0n v ° f f ,e Boal Gradient It was ns though the goal had been 
EiniJunllJ S 00 ? ma “ ln 5pnce as wcl1 as tune Om results in the pu.selit 
gradient * ^ ° tliat even a ver > r short delay will significantly displace the goal 
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liiEVATFi) Maze Unit Adapild rROM tut IIcRON-DnAtvr M \zc Pattern 

mom, with the stait at the windows at one end of the 100 m Individual 
food cages weic placed dneedy ahead of the goal to do away with any 
possible goal (mentation to one side or the othci except foi the last turn 
before food The apparatus was painted black to show tip well the white 
lats 

The subgoal of 0 1 gr. of slightly moistened chick mash was placed 
in a small metal contamei painted black, the base of which fitted snugly 
ovei the sides of the maze pathway It was always placed at the mid-point 
of the 4" connection between Units 6 and 7, the exact middle of the maze 
At the end of the maze aftei a delay of 10 seconds the animal was lifted 
tonvard to the individual feeding cage wheie it could eat fot 15 minutes 
to allow foi gtowth in the iats 40 to 60 days old at the beginning of the 
expci iroent 

Aftei a week of pielinnnaiy tiainmg on an 8' straightaway to accustom 
the rats to elevated path, doois, and food lhytlim, 20 Inals wcie given at 
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the rate of one a day. Between the first and last 10 truth, there was a rest 

of one week, , . 

A separate group of 12 naive rats was used for each of the six sub 
problems Half of the rats had an enforced sided ness to the right, and hah 
had it to the left. By having culs to the same side at only Units 1 and 12, 
the free units from 2 to 11 also tend to exhibit the position habit. On the 
path of this position habit (by blocking on the side opposite that which 
had culs at 1 and 12) one or moic blind-alleys weic placed next to the 
subgoul according to the following arrangement: 

Group I block at 6 just before lire subgoal 
Group II block at 7 just after the subgoal. 

Group III block at 6 and 7 with subgoal between 
Group IV block at 6 and 7 with no subgoal. 

Group V block at 6 and 7 with no subgoal but with hardware doth 
ladder between 

Group VI entirely free ma7e; food subgoal between 6 and 7 

Groups weie run in the same older each day, but within the group the 
order was varied. 


B. Results 

The three parts of Figure 2 poitiay the effects of blocking around the 
subgoal food. The unit blocked is indicated by a veitic.il line It should 
be remembered that Units 2 through 5 and 8 through 11 me free in all 
cases and that in the first two parts of the figure "Units 7 and 6 me also 
free respectively. The curves are the percentage of turns to the same side 
as prescribed at the subgoal For example, when 6 is blocked, an cntiy into 
a cul at 6 would count against while an error at 12 would mean, of course, 
a turn to the same side as prescribed at 6, the free units are unequivocal 
The dotted lines varying close to 50 per cent or chance me for the fust 
five trials. 4 The solid lines are for the last five tiials, Trials 16 to 20 
There is a steady change through the groups of five trials to this level. That 
it probably represents a fairly stable equilibrium of the subgoal figure to the 


Particularly on tire first five trials there was a real difference between those mts 
svhrcVi ban a right sidcdness based on turns at units one and twelve and those with 
a left sidcdness^ The near fixation on the right side for both groups was probably 
due to the location of racks of living cages on the right side of the room. When 
this was corrected by placing the living cages at the end of the ma?c, the discrepancy 
between the groups disappeared Since the effect was present for all placements of 
prcsciibea turns around the subgoal and since the balancing of each group for right 
? n i furns compensated for the tendency, the various curves should be rein- 
tweiy the same as if the difficulty had not occurred Table 1 shows that the progres¬ 
sive change from one set of five trials to another is quite smooth and consistent 
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Units of Maje, 


FIGURE 2 

COMl ARISON OF FIRST FlVE TrIAI S (DOTTED) WITH LAST FlVP TfilATS (CONTINUOUS) 

for Biockincs or Sideonfss Biiorf (Unit 6), After (Unit 7), and 
Before and After (Units 6 and 7) Subgoal Food 

sidedness ground is suggested by the small difference between curves for 

the previous five tuals, 11-15, and those shown here Table 1 will show 

this for the raw data. 

Whether the blockage piccedes oi follows the sub goal makes a gicat deal 
of diffeiencc, When Unit 6 is blocked, just before the 0 1 gr. subgoal 
food, a veiy stiong tendency occurs, over 90 pci cent, to anticipate that 
piescnbed turn in the free units fiom 2 thiough 5. Unit 1, it should be 
remcmbeied, is piescnbed to the other side, as is Unit 12. There is some 
pciseveiativc effect foi two units after the subgoal too, but both the level 
and the number of units involved are much less than that which precedes 
the subgoal blocking When the blocking is at Unit 7, on the other hand, 

the small effects are entnely in the units preceding the subgoal The 

perseverative effects aie hardly diffeient fiom the chance curves of the first 
five trials. Most peculiaily there is not even a significant tendency except foi 
Trials 6-10 to make a conect turn at 7 after eating the subgoal food- 
Although blocking the unit right after the subgoal by itself has little or 
no effect on the other units, appaiently when both 6 and 7, pieccdmg and 
following the subgoal, aie blocked to the same side, an accentuation of the 
pcisevciativc reaction occuis, about twice as much as when 6 is alone. The 






TABLE 1 

Number or Turns to the Same Slde as Pkescrxbeo R^ective^ at 6, 7 , or 6 tm> 

5-Trial Groups* _ 
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pi e-subgoal effects are increased slightly to the limiting 100 per cent from 
theii high value with 6 alone. Fiom these tlucc gioups of jats one should 
have to conclude that any prescribed turn before .r subgoal lias much more 
tendency to generalize to piecedmg units than docs one aftci the food 
perseveinte. Only when the subgoal is merged into the problem, as in the 
6-7 blocking, do we get increased generalization, including forward eftect, 
although it still remains less than effects piecedmg the subgoal. 

Figure 3 gives the results of two gioups which were iuii with the block¬ 
ings at 6 and 7 but with no subgoal food, as compared with the gtoup 
already mentioned which had subgoal food When no food is picscnt, the 
rats neither learn the culs at 6 and 7 nor geneialrae the turns, to free units. 
The curve is very much like the chance cuive of the first five tii.ils eveept 
for the learning of tmn at Unit I. These contiastmg curves show the 
difference that 0.1 gr of food can make when placed as a subgoal. Table 1 
shows that even in 40 trials there was no learning oi geneialization Foi 
halt of this group given subgoal food after Trial 10, fully 20 trials were 
requited before the anticipations of blocked units appeared. By Tnnl 40 
the perseverations were still not piescnt Perhaps the absence of subgoal 



„ FIGURE 3 

Comparison of First Five Trims. (Dotted) With Last Five Tiua , 3 (CoMuaiom, 
for Blockings at 6-7 With Subgoai. Food, No Food, and No Food 
hut a Ladder between rue BiockinG3 Respectively 
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made for fixation upon the sidedness of last turn even though thcie was a 
delay of 10 seconds. 

The thud pait of Figure 3 gives the lather suiprising finding that while 
the group got no subgoal food, the going up, over, and down a hardwaie 
cloth double ladder inches high, inclined at an angle of 75° to the path¬ 
way, Idee a stile, makes for learning of the adjustment lequircd at 6 and 7 
and also definite anticipation at Unit 5 and possibly 4 too The peiscvciative 
effect following 7 is definitely lacking, varying mound the chance level 
It appears that subgoal food is necessaiy for geneialization foiward, although 
anticipation of turns may occur without it 

In Figuie 4 the solid lines are results for the last five trials already pre¬ 
sented—block at 6, block at 7, block at 6 and 7, and block at 6 and 7 with 
no food but with the kinesthetic cue of a ladder. The heavy dashes give the 
results for that half of each group which after the 10th trial was given 
a large dish of food at the end of the maze instead of the 10-sccond delay 
of the solid line groups The immediate food obviously strengthens the 
sidedness pioduced by the anticipation of last turn before food. The 
curves for Units 8 through 11 arc almost identically low in their relation 
to the pi escribed turns around the subgoal But while the pcisevcrative 
effects arc overwhelmed by the immediate end goal, the curves for units 
preceding the subgoal arc only lowered slightly and keep then essential 
foim and relative magnitude. The maze becomes a double problem divided 



FIGURE 4 

Comparison of Biockincs on Last Five Triais for Groups With 10-Second Dei ay 
at End Goai (Continuous) as Contrasted With Groups With 
Immediate End Goai (Dashes) 
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ftom those of the ordinary stait-to-goal that it is obvious how mistaken 
Iiill (3) was when lie analyzed the pioblem as though foui mazes just 
happened to be connected around a square and could be checked by a maze 
with four units and a single goal. The start-to-stait situation will occur 
only where there aic subgoals. Hill’s picking up the lat and lapidly tuns- 
fcriing back to the beginning nppaicntly did not give the end goal this 
sub goal ch.uactei until aftei 20 trials Thompson and Dove (7) suggest 
that the difference may be pumanly that between massed and distnbutcd 
tuals. However, the piesent experiment would point to the characteristics 
of subgoals. A subgoal diffeis fiom an end goal in that time and spatial 
arrangement allows the weak perseverative eftect of the pi e-subgoal gradient 
to amplify or lcmforcc the meagre stinting gradient in the post-subgoal 
i eg ion. 

Just as in oiii Gioup III Mucnzmgci had Ins food subgoals merged into 
the pioblem. Because the action required at the unit piccedmg and that 
following the corner are not the same, howcvei, the apparent post-goal eftect 
would be somewhat leduced. Also the kinesthetic cue of the 90“ turn at 
the coinci would have most of its influence on the pic-food units rather 
than on those which follow, if the lcsults on oui Gioup V can be generalized 
These persevciativc icactions onward from the subgoal lapidly built up 
conflicts with the anticipatory movements pieceding the next subgoal of 
the square Hill (3) believed that anticipation made the difficulty m the 
noddle of his maze. The considerably highci number of cirois in the 
stait-to-start (subgoal) than in the stait-to-goal situation foi the middle 
of the ma/c for both Mucnzingci (6) and Thompson and Dove (7) points 
to a conflict as the source of the difficulty. 

The symmetry of the curves in the preceding experiments (6, 7) most 
errors at tile middle mid rathci constant slope toward fewest enois at the 
first and last units, might suggest that the post-subgoal and pre-subgoal 
effects aie rather evenly matched The results of the piesent cxpciiment 
and also a previous one (Haslcmd, 2), would indicate, however, that the 
five- and seven-unit mazes of Mucnzingci and Thompson and Dove re¬ 
spectively would represent just about tile gieatest length m which symmeliy 
of curves would be secured With longei mazes, the weakness of the 
persevciative tendency to influence much beyond the fouith oi fifth units 
would become apparent. One needs only look at Figure 4 to see that the 
pre subgoal anticipatory tendencies are much the stronger, A good test 
of the present contentions about subgoals would be to run animals in a 
12- or 14-unit start-to-start maze of the Thompson and Dove airangement 
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(7) If the curve of errors was unsymmcliical, with the point of gieatest 
crrois per unit one or more units towaid the stalling point fiom the middle, 
it would substantiate oui conclusion that the post-subgoal effect is present 
but 1 datively weak A theoiy of transfer of tiaming needs to take that 
weakness into consideration. 

D Summary and Conclusions 

1 Seventy-two lats, divided into six groups, demonstrated pie- and 
post-subgoal gradients against the ground of enfoiced stdedness by thcii 
adjustment to a contrary cul-de-sac preceding, following, or both preceding 
and following subgoal food at the middle of a 12-unit rectilinear, elevated 
maze Delaying the food 10 seconds at tile final goal is an impoitant pait 
of the technique for showing subgoal effects 

2 The entuc maze becomes organized into gradients; in the first one 
oi two units is the small stuitmg giadicnt, and in the remainder in vary¬ 
ing degree is the goal gradient Subordinate organizations may occur within 
the total field because of subgoal food or sonic distinctive lamlrmnk (as the 
laddci in Gioup V) 

3 The pie~subgoal gradient oi cuive of anticipatory effects has the 
convex shape and exhibits the power of the end goal giad lent As Hull 
postulated, the gradient preceding a subgoal is indistinguishable fiom that 
preceding the goal 

4 The post-subgoal giadicnt is fundamentally a steep concave curve bice 
the entrance gradient at the stait of any rectilinear maze, but it shows in 
addition a peiscvcrative factor winch might foi widci generality be called a 
post-subgoal effect, this may maintain a high performance in the units just 
following the subgoal bcfoie the steep decline occuis If there is no food 
but only a distinctive kinesthetic cue as in Gioup V, only the fundamental 
concave curve is present. If food is the subgoal, the exhibition of the 
peiscvcrative factor seems to depend jointly on the weakness of the end-goal 
effect and on whether the pic-subgoal conditionings are reinforced or attenu¬ 
ated by the icquued acts following the subgoal Gioup III, where the 
turn piecedmg the subgoal was the same as that following it, showed the 
maximal post-subgoal effect The extension foiwaid of prescribed turns 
next to the subgoal is particularly dependent on the stiength of interfering 
end goal organization, 

5. In the piactical situation die subgoal does divide the maze into paits 
The unit aftci the subgoal is much like the beginning of a new maze. The 
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post-suhfro.il cfiect is attenuated by interfiling f.ictois in the usual ciroi 
situation of the maze 

6 The implications of this experiment fot the problem of increasing 
tiansfci of training are veiy suggestive 
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AN EXPLORATORY STUDY OF COLOR DISCRIMINATION 

OF CHILDREN* 

Department of Psychology, University of Wichita 

D L Synolds and N H Pronko 


Is color perception native ? Is each individual bom with a certain 
"capacity” or "incapacity” foi discriminating colots, oi ate these reactions 
built up duiing 1 the person's psychological lustoiy in the same mannci as his 
touch or taste perceptions ? 

An exploratory study by the anthoi? thiows sonic light upon this general 
problem and lias opened up an interesting area foi fuithei investigation 
The present paper is a picliminary lepoit 

A Procedure 

Seventy-four children, ages 3-8, including 38 males and 36 females, served 
as subjects These weie selected at i andom frum the school population of 
Washington and the Wichita Day Nurseiy 

As test matcnals, the mvcstigatois used the Dvoitne Color Perception 
Testing Charts but since it was felt that employment of all GO plates would 
make undue demands upon the thildien, particularly m the youngci age 
groups, it was decided to use only the charts on the left hand side. The 
rotating color disks were used for the color-naming pait of the study 

Each child was taken into the experimental room singly and, after rap¬ 
port was established, he was introduced to the lotating color disks and asked 
to name the eight dark hues piesentcd one at a lime Presentation of the 
color charts followed aftei the subject was shown the easily discriminated 
Chart No. 1 The E outlined the figured 48, with a paint brush, turned the 
manual to the fust page oi plates and said “Now you paint the num¬ 
bers you find in each of these plates one at a time all by youisclf” With 
three- and four-year-olds who were unfamiliar with nuinbcis, the instruc¬ 
tions were modified as follows. 

“Follow the colored line you see inside (examiner pointing lo the 
circle), or let's pietend thnt your bnisli is a tar and the line in the 
circle is a road Now let me see you follow the mad all the way 
around ” 

The S was allowed to woik at his pieferred speed When a disciinuna- 
tion error occurred, the E required the S to lepeat the plate last success,- 

*Reccivcd m the Editorial Office on February 13, 1943 
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fully completed and make a second attempt on that plate Failuie of the S 
to name the numbei conectly or to trace it tlnoughout its extent, consti¬ 
tuted an erior 

B. Results and Discussion 

As regaids color naming, the data of Table 1 indicate ceitam trends that 


TABLE 1 


Col OR 

Naming Responses of 69 S‘a 

DElWbCN 

Tiircl and 

Eight Years 

of Age 



Male 


Female 

Pei cent 



Numbei 

Per cent 


Number 

Pei cent 

of total 



correct 

conect 


con ect 

coirect 

naming 8 



naming 

naming 


naming 

naming 

coloi s 

Age 

No S'a 

responses 

responses 

No. S s responses 

responses 

coi i ectly 

3 

3 

0 

0 

2 

0 

0 

0 

4 

4 

1 

25 

4 

1 

25 

25 

5 

8 

1 

13 

8 

2 

25 

18 

6 

9 

8 

88 

9 

6 

66 

77 

7 

9 

8 

88 

9 

9 

100 

94 

8 

5 

5 

100 

4 

3 

75 

88 


•ague for a developmental explanation of color naming lesponses The suc¬ 
cessive age groups from 3 to 8 show that the peicentage of boys naming the 
eight colors correctly langes from 0 at the youngest age to 94 pei cent at 
seven, although a i eversion occuis at the eight-year level to 88 per cent, 
pcihaps due to oui small sample. The same data picsentcd giaphically 
in Figure 1 show a ratliei shaip separation between the groups of the pre- 




* a 

Q. W 

□ Z 
o o 

DC ft 
o' 




CJ 

g 



AGE GROUPS 

FIGURE 1 

Showing Percentage of Sudjects of Various Age Groups Naming 

Correctly 


8 


Eight Coiors 




D L SYNOLDS AND N H. PRONKO 


19 


school ages (3, 4, 5) and the school groups (ages 6, 7, 8) These results 
suggest that the spuit in coloi naming responses is related to the child’s 
entrance into the mote foimal learning situation of the first and subsequent 
giades Ccitainiy at the three-yeai level none of the subjects was able 
to label the vaiious colois properly Examples from our protocols show 
that red was called biown, blue and pink while blue was called red, purple, 
green, and black Following age groups suggest a tiend toward a gradual 
mciease in effectiveness of coloi naming Sex diffeicnccs m coloi naming 
do not leveal themselves with any age gioup 

The mam part of the experiment concerned the discrimination of colored 
figuics (digits) upon b.ickgiounds of different hues in a variety of com¬ 
binations. 

Results in Table 2 foi subjects fout yeais of age or older show that the 
paiticular coloi disciimirations called foi on this test are not an "cithcr-or” 
aff.ui. It should be noted that only appioximately half our S’s trace out 
all the digits, and that the lange extends down to 78 per cent of the total 
possible correct disciimillations Mention needs to be made of the con¬ 
spicuous absence of thiec-yeai-olds here It is interesting that none of the 
S 's of this age group can tiacc out the Dvorine digits 


TABLE 2 

Correct Discriminations on 28 Cot or Plates by 69 S’s, Four to Eight Years of Age 


Number of S’a 

Number plates 
correctly 
discuminatcd 

Per cent frequency 
of plates coriectly 
discriminated 

34 

2S 

100 

13 

27 

96 

11 

26 

92 

7 

25 

89 

5 

24 

85 

2 

23 

82 

l 

22 

78 


Furthci evidence for the specificity of color discrimination is given by the 
data of Table 3 While the small sampling discourages a detailed analysis, 
there are trends that suggest that not all hues are equally discrimmablc, 
paiticulaily in ceitam combinations. Note that 100 per cent of four-vear- 
olds disciiminate a red digit on a blue background, but only 75 per cent 
discriminate the leversc. Of six-ye.u-olds, 94 per cent perceive a yellow 
digit on a green background, but only 22 jier cent trace out the gieen num¬ 
ber on a yellow background This particular combination appears to be 
difficult for all ages but the eight-year gioup 




and five-year levels the percentage of both males and females discriminating 
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the 28 plates is the same (0, 50, and 38 per cent iespectivcly) At the 

higher levels, males .are generally supeuor with the exception of the six- 

vcar gioup, wheie the figures are 13 per cent for females and 22 per cent 
for males. At age seven, males lead with a figure of 77 per cent as com- 
paied with 66 per cent for females, and at tile eight-year level the males 
stand at 80 per cent vs 75 per cent for females Differences between the 
sexes aic less than those within the sexes, again disagreeing with traditional 
theory However, these results aie more suggestive than conclusive and only 
fmther investigation with largci samples can yield any sort of definite answer 
to the questions iniscd here 

C Summary and Conclusions 

The piesent study utilized the rotating coloi disks and 28 color plates 

of the Dvorine Coloi Perception Testing Charts in an effort to explore 

coloi naming and color disciinnnation among 74 children, ages 3-8 and in¬ 
cluding 38 males and 36 females It was found that 

1 Coirect coloi naming was non-existent among our three-year-olds and 
that generally pre-school and school groups were sharply separated m the 
direction of superior perfoimancc of the lattei. There was no suggestion of 
sex differences here 

2 When S’s were asked to trace the digits on the color plates, the pei- 
centage of coirect icsponses ranged from 78 per cent to 100 per cent of the 
total scries of 28 plates 

a Apparently not all color-combinations were equally disciiminabic 
b The percentage of subjects making coirect responses langes fiom 0 
at the threc-ycar-level to 77 per cent at the eight-year-level. 

c Sex differences within each sex group varied much more than be¬ 
tween sex groups 

3 Laiger samples arc needed to settle conclusively the several problems 
raised 

Depaitment of Psychology 
University of Wichita 
Wichita, Kansas 
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A STUDY OF TPIE LINGUISTIC FUNCTIONING OF 
CHILDREN WITH ARTICULATION AND 
READING DISABILITIES* 

Department of Psychology, Foidham Univetsity 


Jeanette G Yedinack 1 


Human lelationships <ue laigcly dependent upon two basic forms of 
communication, viz. , the spoken and the written wottl. Noimal develop¬ 
ment of speaking and reading ability is tlieiefoic essential to every person 
in oui picscnt-day culture And yet, there aie children, and even adults, 
whose ability to speak and lead is inadequate foi social intcicouise It is 
with the childicn whose speech and/oi leading abilities do not develop satis¬ 
factory that this study is concerned Because of inadequate means of com¬ 
munication and of receiving knowledge through the punted page, these 
childicn aie often handicapped in the development of satisfactory educa¬ 
tional, pcisonal, and social adjustment 

It is the pm pose of tins study to Investigate differences in the development 
and patterning of intelligence, articulation, oial and silent reading, vocabu¬ 
lary, and oial language development in foui groups of second-grade children, 
(a) one consisting of children seriously defective in aiticulation, (&) another 
of childicn seiiously retarded m reading, (c) another of children retarded 
in both articulation and reading, and ( d ) a contiol group of children who 
arc normal in both aiticulation and reading, 

A Previous Investigations Related to tiie Problem 

The liteiature related to the vaiious aspects of this study is too voluminous 
for review within this paper. Therefoie, brief lefeience will be made to 


'■"Received m the Editonal Office on March 5, 1948 

‘•This inonogiaph is based on a dissertation done in the Department of Psychology 
at Fordhain University in partial fulfillment of the rcqun ements foi the degiec 
of Doctoi ol Philosophy 1 his icseaich was conducted undet the supervision of 
Doctui Doiolhta McCaithy, whose guidance is deeply appicciated Gi altitude is 
also rcpitssed to Doctor (oseph F Ivubis for lus valuable aid in the statistical 
analyses of these data Special acknowledgment is made to Docloi Saul Rosensweig 
foi lus permission to use (he Picture-Association Study fot Assessing Reactions to 
Frustration m the prelnmnaiy foi in designed fm childicn The wntei is also 
indebted to llie adinimsti ators and second-giade teacheis of the public schools of 
Belleville, Bloomfield, Caldwell, Glen Rulge, Irvington, Montclair, Nutley, Summit, 
Verona, and West Change, New feisey, whose coopeiation facilitated the selection 
and examination of the subjects of this study 
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general reviews in the areas of language development, speech, and reading, 
and more detailed consideration will be reserved for those studies most 
pcitinent to the present study 

The most comprehensive reviews of the hteratuie relating to language 
development aie those prepared by McCarthy (26, 28), which appear in 
A Handbook of Child Psychology, edited by Murchison (1931 and 1933) 
and m A Manual of Child Psychology, edited by Carmichael and published 
in 1946 The 28th and 38th yearbooks of the National Society for the 
Study of Education contain abstracts of language studies, and Allen (1) 
and Goodenough (17) have compiled bibiiogiaphies in this field 

A most complete bibliogiaphy relating to speech is that prepared by 
Thomsen and Eatherson (37) Since 1935, Knower has made annual leports 
on graduate research in the speech field which appear in Speech Monogiaphs, 
and recent reviews of the literature have been written by Sanford (34) and 
by Johnson and Gaidncr (21) 

Extensive bibiiogiaphies on reading by Betts (5, 8) were published in 
1934 and 1945 Gray has presented committee iepoits on reading in the 
16th, 20th, 24th, 37th, and 38th yearbooks of the National Society for the 
Study of Education Subsequent to his publication m 1925 of a summary 
of research related to reading, Gray has pieparcd annual supplements which 
appeared in the Elementary School Journal from 1926 to 1932 and in the 
Journal of Educational Research since 1933 

1 Studies of Children JVtill Speech Defects 

Several investigations have been concerned with the development of read- 
ing ability in children having speech defects. Gibbons (16) matched 20 
unselected speech cases m CA, MA, and IQ with a control group On 
Gray’s Standaidized Oral Reading Paragraphs Test (18) the mean reading 
grade was 1.8 for the speech defective gioup and 2 8 for the control gioup, 
and this difference in leading achievement was statistically significant The 
results of the Monroe Diagnostic Reading Examination, which was also 
given to the subjects, showed that the reading of the speech defectives aver¬ 
aged 8 grade below their arithmetic achievement Gibbons pointed out 
that this reading rctaidation of ,8 school year was relatively great because 
the possible degree of rctaidation was limited by the fact that most of the 
children were first- or second-graders Describing the reading ability of 
the speech defectives in greater detail, Gibbons said ■ "The Reading Indices 
for this speech group show that only one case out of 20 rated as a supenor 
render, four cases wcie low aveiage or borderline readers, while the rest 



JEANETTE G YEDINACK 


25 


of the group presented reading problems sufficiently severe to require remedial 
work” (p 7) 

Moss (30) repotted an investigation of the oral reading ability of un- 
selected speech cases from 19 schools Thirty-six subjects, or 3 6 per cent 
of the senior second-grade population of 983 children, with a variety of speech 
defects such as foreign accent, lisping, stuttering, sound substitution, nasality, 
hoarseness, high pitch, rapid speech, and indistinct speech, were tanked by a 
speech correctiomst according to then scoies on an unspecified speech test 
Tlie present wliter finds it difficult to understand how such qualitatively 
diftricnt types of defects as stuttenng, hoaiscness, and sound substitution, 
could he ranked in order of sctiousness oi degree of defectiveness The 
speech defectives were matched in intelligence and clnonological age with 
a gioup of 36 normaL speakers Compaiisons of the groups weie made with 
lcspcct to cnors and late of reading on Giay’s Standaidi/ed OiaL Reading 
Check Test Although difteicnees in reading achievement favored the 
contiol group, no statistical analyses were made of the significance of the 
diffeienccs between the groups in leading performance Rank-order cor- 
iclations computed for the expeumental gioup weie 36 between speech 
ability and rate of leading, and 20 between speech ability and leading errors 
Moss concluded from inspection of the median rate and crior scoies of the 
experimental and control groups that "speech defects aic a definite handi¬ 
cap in oral reading in the second giadc, botli in reading and in the number 
of eriors made” (p 654) 

Wisely confining his study to one type of speech detect, Kelly (23) investi¬ 
gated stuttenng in college students and found that 

The connection of leading disability lo defective speech rhythm and 
of defective speech ihylhm to leading disability independent, of general 
intelligence indicates a common element of an essentially transient nature 
In speech and reading detects 

Individuals who weie diagnosed as speech defectives, as a group, 
did not show any significant silent reading disability 

None of the following aspects of speech weie significantly coi related 
with silent reading ability aitieulation, voice, oigamzation of materials 
in a speech, symbolic formulation and expression (pp 198-199) 

Murtav (31) also limited his 18 speech defective cases to stutteieis paired 
in age, mental ability, and grade with noimal speakers. With regatd to 
their leading ability, he stated that “The study of disintegiation as meas¬ 
ured bv silent reading tests [nought out the fact that stutterers appeared 
to be approximately one grade below normal m compichension and two 
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grades below noimal in rate of reading When their true intelligence was 
consideicd the dispauty was fuithci incieased about one-half giade” (p 273) 
Confining their investigation to another type of speech defective, John¬ 
son and House (22) studied 41 chiltlien with functional articulation defects 
They weie compaicd with 33 noimal speakers with lespect to leading and 
spelling achievement. Both groups langed in age fiom seven to 13 ycais 
and no subjects had IQ’s below 82 on the Stanfoul-Bmet Scale The 
investigates found that 12 pei cent of tile aiticulation cases had not only 
been late in beginning to talk, but also weie lcpoited by their teacheis as 
having leading oi spelling disabilities Since these repoits were not confnmed 
objectively by means of standardized test scores in reading and spelling, the 
evidence of educational disabilities is inconclusive 

Monroe (29) also lcporlcd the incidence of leading ietaidation found 
in 65 articulation disability cases Twenty-four or 37 pei cent weie re¬ 
tarded a yeai oi moie in leading with lespect to then mental age level. 

2 Studies of Child}eu With Reading Disabilities 

Arthur (3) compared the lecoids of 14 non-icadcrs ranging in age fiom 
eight to 14 years with those of noimal readeis aged six to 10 All of the 
non-readers had had a minimum of two years of leading mstiuction aftei 
having attained a mental age of six, and none had a Binet IQ below 70 
Although the group of non-icadcis had tiie advantage in clnonological and 
mental age and in amount of reading instruction, the normal reading gioup 
was superior in IQ, With lespect to then speech development, Aithur found 
that "Foi eight of the noii-ieaders infantile speech, oral inactivity, oi pool 
enunciation aic rccoided, as compared with two of the leaders, although the 
readers are the youngci gioup” (p, 263). 

In an investigation of the physical and social traits associated with reading 
disability, Andcison and Kelley (2) analyzed the data secured from case 
histones of the Institute foi Juvenile Reseaich. One hundred leading-defect 
cases were pnued with 100 noimal readers of the same sex, chronological 
age, and IQ Ninety-five of the leading-disabilitv cases had Stanfoid-Binet 
IQ's below 90 ancl 16 were below 70 Speech defectiveness, as recoided in 
the case histones by many deficient social workers, was based on the repoits 
oi paicnts, tcachcis, or othei lefemng agencies, lathei than upon diagnosis 
by speech couectionists Reporting then findings, Andeison and Kelley 
said ■ 

Speech defects were found to be moie frequent among the reading- 
disability gioup, one-fom th of them as compared with one-scventli of 
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the contiol gioup showing such difficulties of one tj pc 01 another 
(P 62) 

Speech defects occmied most frequently in the reading-disability 
group of low IQ, a thud of that gioup having some type of difficulty 
Only a fifth of the reading-disability gioup of higher IQ showed speech 
defects, while the proportion in its control gioup was but one-seventeenth 

In total frequency of occuiicnce, the diffidence between the lcading- 
disabihty and the contiol gioup was but 15 cases, a difference that is 
haicly statistically significant (p 56) 

Anothei study in winch the data wcie based on clinical cases was re¬ 
potted by Momoc (29), who compaied a leading-defect group consisting 
of 415 childicn ranging in age from six to 17 yeais with a contiol group 
of 101 cases of six to 11 yeais Although the contiol subjects were youngei 
and less matuic mentally than the tcading-defect cases, they wcie superior 
in IQ since one contiol and 91 ieading-dcfcct cases weie below 80 IQ, 
Momoe found that articulatory defects wcie obscived m 18 pei cent of 
the reading-defect gioup as compaied with seven per cent in the control 
gioup She concluded that “Defective speech may be consideicd a factor 
in reading disability, either as one cause of the leading defect oi as a result 
of a common cause’’ (p 92). 

In an investigation of the causes of pooi leading, Bennett (4) compared 50 
pool leaders in the second through the fomth giades with a contiol gioup 
of normal icadcis matched in age, IQ, sc\, school, grade and class gi on ping 
Although the souiccs of the mfoimation wcie admittedly of questionable 
reliability, Bennett concluded that. 

The one factor which stood out in the physical area as most clearly 
associated with leading letaidntion was a history of speech defect 
Nine paients of poor icadeis lepoited some history of speech defect 
while of the childicn themselves, 13 lepoited such difficulties Among the 
contiols, no parents lepoited this pioblem although six children believed 
they had stmteied oi stammered at some time The total gioup diffei- 
ence, etpiessed in pei cents, is 3 0 times us standard erior This 
suggests the conclusion that a history of speech defect is apt to be 
coincident with pom leading It should be pointed out, however, that 
no child in either gioup appeared to be an obvious and chronic stut- 
terei at the time of the investigation (p 78) 

Bond (9) also made a study of 64 pool readcis matched with 64 good 
readeis in age, sex, school expcilence, and intelligence The subjects were 
second- and third-giade pupils in foui New York City public schools in 
which diffcicnt methods of leading instruction weie employed. Bond re¬ 
ported that* 
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'lhe lelative propoitiou of stutterers found in the phonetic school was 
higher than in the look-nnd-say schools, although the presence of five 
stutteicis out of 43 cases {as contrasted with only one stuttcrci out of 
kO cases in the ioofc-nrid-say schools) is only suggestive Theie is, 
thciefore, an implication that the phonetic type ot reading training may 
elicit or possibly accentuate a tendency to stutter 
A more detailed analysis of these data was made because the findings 
did not agree with Monroe's results 

Speech defects were found to be prevalent in 21 per cent of those 
cases that weie letaided in both oial and silent reading, and in 24 
per cent of those cases that vvcie not retarded in both oial and silent 
lending The slight difference between these two classifications is not 
statistically significant and piobnbly is due to chance It seems, there 
fore, that whercvci a consistent perfoimatiec was found in silent and 
oral leading children who weie not rctnided in oral reading but 
were poor silent readers showed no speech defects On the contraty, 

35 pei cent ol those children who vvere retarded in oial reading but 
were good silent lendeis had speech defects It is recognized in this 
compauson that the numbei of cases is not sufficient to assuie leliable 
significance The tliffcience, however, is so maihed that it is ques¬ 
tionable wbcthei it can be ascubed to chance At any iatc, a definite 
need exists to examine further the extent to which speech difficulties 
are operating to produce this anomalous condition (pp 37-39) 

A comparison was made by Jackson (20) of 244 advanced and 234 
rebuded readers. On the basis of the Metropolitan Reading tests in gtadcs 
four through six, children above the thud quartile of leading achievement 
m each grade weie classified as advanced leudcis, and those below the first 
quaitile in each grade were designated as retarded leaders Jaclcson found 
that 25 or 10 2 per cent of 244 advanced leadeis had speech defects as 
compared with 53 or 22 7 per cent of 234 ictaided leaders who had defec¬ 
tive speech. He concluded that “Since the tests admimsteied measuied the 
iate and compiehension of silent leading and not oial ability, it is distinctly 
notewoithy that leading retardation may occur on the basts of speech defect” 

(p 127) 

Sluie (35) compared the language development of the most advanced and 
retarded readers among 300 fust-giadc subjects Thirty childien who 
scored the highest in the Metropolitan Reading Test during the fiist term 
were contested with the 30 in the lowest decile of reading achievement 
Statistically significant differences weie obtained between these advanced and 
retarded leaders m aveiage length ot response, in the numbei of complete 
grammatical sentences, and in the number of elaborated sentences How¬ 
ever, these groups also differed gieatly in intelligence, the mean IQ for the 
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advanced leaders was 118 white that foi the retarded readers was only 
99 Therefore, it is quite possible that the differences in language ability 
favoring the advanced readers may have been due to their greater mental 
maturity. 

3. Studies of the hitet-Relationships of Speech, Reading, Vocabuhiy , and 
Oral Language Development 

A few studies have attempted to measure the relationships among various 
aspects of language development Williams and McFarland (39) measured 
70 preschool children with respect to C/1, MA , speech sounds, word usage, 
vocabulaiy, and length, completeness, and complexity of oral language 
Inter-conclations among these language vairabies were reported for 38 
three- and four-year-old subjects who completed all the tests The investi¬ 
gators stated that “It was found that thcie was a model ate correlation 
between all these abilities, except vocabulaiy, winch showed a rather high 
degree of independence" (p. IS). Shne (35) determined the inter-correla¬ 
tions among measmes of mental ability, oial language development, and 
leading foi 300 fiist-giade children 

Fiom a study of the reading piogiess of cluldien in kindergarten thiough 
the third giade in Hoiacc Mann School, Wilson, Flemming, Buike, and 
Gamson (40) concluded that* “Varying abilities to see, hear, and speak and 
varying ability or personality traits do not seem to be closely oi critically 
related to progress in reading, as levealed by cithei the statistical analyses 
oi the case studies” (p 443) 

In a study of 97 first-giadc subjects ftom four classes in a New Yoik 
City public school, Gates, Bond, and Russell (15) desenbed the method 
used by the speech coirectionist in lating the speech of the subjects Instead 
of using an articulation test, defects such as stuttciing oi lisping were rated 
on a scale from 10 for peifect speech, llnough 7 or 6 for model ate defects, 
down to 0 for veiy senous defects Rating foi foieign accent varied from 
10 or 9 for no tiace of foieign accent, 8 or 7 tor slight accent, 3 or 2 for 
decided accent, and 0 for lack of any ability to speak English Thciefore, 
low speech ratings may have been given to one child because of stuttering, to 
anothei because of poor aiticulation, and to another because of foreign 
accent These speech ratings weie made at the beginning of the first, second, 
and third tenns Six coefficients of correlation were computed and the 
mean r between fieedom fiom speech defects and leading was .10 The 
investigators, noting that the coirelation between reading and freedom fiom 
foreign accent was .20, acknowledged that' “In the population studied were 
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children of many nationalities, and the influence ot foreign tongues was 
probably gieater than in a typical American school'’ (p. 21) The conclu¬ 
sion was that, "Speech defects, as found in these classes by careful examina¬ 
tion have very little effect on reading in the mass results This does 

not eliminate the possibility that a serious speech defect in occasional cases 
may be a handicap, if not handled with skill” (p 21) 

Intcrpictmg the results of the Horace Mann study by Wilson et nl (40) 
as well as their own study, Gates, Bond, and Russell (15) stated that. 
"Both studies agreed also in showing ‘little significant relationship of vocabu¬ 
lary and reading pi ogress’ ” (p. 31) 

The most thorough and critical suivey of the literature regarding the 
relationship between speech and leading disabilities is contained in an article 
by Gaines (14) Tile summaiy of tins aiticle is quoted hcic at length be¬ 
cause it clarifies so well the inadequacies of pievious lescaich 

The amount of research done lias ln.cn too small citliei to substantiate 
oi lo disprove any assumption one may wish to diavv 
The diagnosticians of speech defects vary in these studies from the 
inaccuiate mting of mothers to the accurate rating of speech spe¬ 
cialists The unstandnrdwcd use of terminology in various investiga¬ 
tions pi collided the possibility of comparing results The absence of 
any reliable not ms for speech adjustment in the general population fur¬ 
ther prevents compaiisons 

On the other hand, reading investigators fail to specify exact types 
of reading used as a means of compai ison, comments are lacking as 
to what type of leading instiuction was given to the cases 
Until terms me defined and standardized, studies can be of value foi 
only specific aspects of both reading and speech and any deductions 
we may wish to make at piesent must be necessarily so qualified as to 
be of little value (p 109) 

In addition to these criticisms of previous rcscaich, others might be noted 
The subjects of several studies have not been repiescntative of children in 
the average American school Either they were pnvatc-school children who 
were supcnoi in mental ability or they weie childien fiom the New Yoik 
City public schools where the incidence of foreign accent is gi cater than that 
found in the typical school 

In some studies the population sampled was not suitable for a crucial 
investigation of the relationship between speech and reading disabilities In 
any one grade in just a few schools tlieie arc only a few children who are 
sciiously rctaided in speech and/oi reading Theiefore, studies dealing 
with only a few schools have not obtained a sufficient number of cases having 
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sciious deficiencies to wariant conclusions as to the iclationship between 
speech and leading disabilities 

Other investigates have failed to equate the experimental and control 
groups satisfactory with the lcsult that retarded readers and speakeis were 
contiasted with childien of greater mental ability Finally, cuticism may 
be made of the lack of, or inadequacy of statistical treatment of the lesults 
of some of the studies. Theieforc, this investigation was undertaken m an 
effort to study the linguistic functioning of childien with articulation and 
leading disabilities hy moie controlled methods than have hitherto been 
employed. 

B Subjfcis 

1. Pielumnaiy Selection of Subjects 

Childien m the latter half of the second ycai of school wete chosen for 
this study because at tins level they have had sufficient instruction in reading 
so that those who ate seriously retaided in leading can be selected satis¬ 
factory Fiuthcimorc, any speech difficulties which peisist after the seventh 
buthday may be consideicd unusual enough to be classified as articulation 
defects 

In oidei to find enough childien with aiticulation and reading difficulties 
of such seriousness that they would be leprescntative of clinically seveie 
and specific speech and leading disabilities, it was necessary to select them 
from a laige number of schools Ten public school systems in Essex and 
Morns counties of New Jciscy authorized the undertaking of this lcscatch. 
Because a few of the schools in some of the towns had laige foieign popula¬ 
tions, they weie omitted fioin this study as it was dcsuablc to obtain 
subjects not influenced by foreign language The second-giade teacheis in 
the schools chosen foi the study weie asked to list the names of the childien 
in their classes who were consideicd speech detectives 01 serious leading 
problems As a lcsult of totaling the data fiom all qucstionnanes, 175 
childien fiom 54 schools weie judged by 89 teacheis to be defective in speech 
and 163 weie judged poor leadeis Of the total population of 2,147 second- 
grade children, 8 15 per cent weie icpoited by the classroom teacheis to be 
defective in speech and 7.59 pei cent were repoited to be pocu leadeis 

2 Testing of Subjects 

Inasmuch as it has been shown in previous investigations that linguistic 
functions bear some relation to general mental ability, it was consideicd 
advisable to obtain a measuie of the intelligence of the subjects Theiefoie, 
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the Pintnei-Duiost Elementary Test, Scale I, Form D (32), which does 
not icquilc leading ability, was given to all of the poor leaders, to the 
speech defectives, and also to 25 entire second-grade classes From these 
classes the control gioup of subjects was selected To obtain more objec¬ 
tive and reliable measures of the articulation and reading retardation of 
the childien than can be obtained by teachers’ estimates, standardized tests 
were employed. The childien who were listed by their teacheis as pool 
readers wcie given Giay’s Standardized Oial Reading Paragraphs Test (18), 
and those listed as speech defectives were tested with Stinchfield’s Iiandy- 
Pack Speech Test (36) The administration of the intelligence, reading, 
and articulation tests was completed within a period of 44 days (Febiuary 
5th to March 20th, 1^45) All tests wcic given by the investigatoi, who 
had had giaduatc naming and cxpciience, not only in psychological test¬ 
ing, but also in diagnosing speech defects 

After this preliminary testing, 211 childien weic selected for fuithcr 
examination which occuucd between Apiil 9th and May 28th, 1945, a penod 
of 50 days The tests were admimsteied in the following oidei (a) the 
Duncll-Siillivan Reading Capacity Test, Pnmaiy, Foim A, Test 1, Word 
Meaning (13), which lequiics no leading, was used to measure understood 
vocabulary, (b) the Duirell-Siillivan Reading Achievement Test, Piimary, 
Form A t Test 1, Word Meaning (13), was used to measuic silent leading 
ability, (e) a modification of an aiticulation test designed by McCaithy 
(27) to elicit responses containing the phonemes of most frequent occm- 
rencc in the sounds ot spoken language was the measuic of articulation defec¬ 
tiveness; (d) Gray’s Standaidizecl Oral Reading Paragtaphs Test (18) 
was used to measure oral reading achievement, and ( c) Rosenswcig’s Picture- 
Association Study for Assessing Reactions to Frustration (33), in a pre¬ 
liminary form designed for childien, was used to obtain oial language 
samples to be analyzed for length, complexity, and completeness of response. 

All of these tests were administered individually with the exception of tile 
Durrell-Sullivan Reading Capacity and Achievement tests, which were occa¬ 
sionally given to small groups never exceeding five in numbei. A loom for 
these special examinations was provided in each school and every precaution 
was taken to secure favoiable testing conditions 

3. Final Crilena foi Selection of Subjects 

After these examinations were completed, the children were classified with 
respect to their reading and speech defectiveness. The selection of subjects 
was made according to the following ciiteiur (a) Childien who were defec- 
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tive in the articulation of at least one phoneme of ficquent occurrence in the 
sounds of spoken language weie designated as Atttculation-Disability Cases, 
(b) Children who scoicd from zeio to four on Ginv's Standardized Oral 
Reading Paragiaphs Test were designated as Reading-Disabthty Coses In¬ 
asmuch as such scores arc equivalent to a reading grade of 1 9 01 less, these 
cases showed a minimum ictaidation of 1 0 school ycai since the average 
grade placement of the subjects was 2 9 at the time of final testing, (c) 
Childien designated as Readtng-Ai ticulation-Disability Cases were those who 
met the critcna for both the Reading - and Aiticulatwn-Disabihty Cases 
(d) The children designated as Contiol Cases weie selected fiom those in 
the 25 entue classes examined who had not been classified by their teachers 
as defective in speech m in reading. In addition, they made no enors on the 
articulation test and their grade equivalent scoics weie 2 1 oi more on Giay’s 
Standardized Oral Reading Paiagiaphs Test (e) Because mental retarda¬ 
tion may be a cause of lack of normal development in speech, reading, 
vocabulary, and language, no subjects with IQ’ s below 76 were used in any 
of the groups 

4 Incidence of Childien PVith At tuulatiov aml/oi Reading Disabilities 

The number of children diagnosed as functional articulation-disability cases 
was 71 of 2,147 sccond-giadcis, or 3 31 per cent Louttit and Halls (24) 
lepoited that 5 76 pci cent of the second-gradeis in their extensive survey 
were lepoited to be defective in articulation The smallci peicentage ob¬ 
tained in the present study is piobably the lcsult of the diagnostic pioccduie 
which excluded childien whose aiticulation defects may have been due to 
oi game causes oi to bilingual background 

According to the ctrtcnon employed in this study, 67 of 2,147 second- 
giadcis oi 3 12 per cent, were classified as leading-disability cases Since 
othci invcstigatois, as lepoited by Betts (6), have estimated the incidence 
of leading disabilities fiom two to 15 per cent, the present estimate of 3 12 
per cent is most conseivative, including only those cluldieti whose reading 
is extremely pooi 

Twenty-seven of 2,147 second-giadeis, oi 1 26 pci cent, weie senouslv 
deficient in both aiticulation and leading Foily per cent of 67 pooi leaders 
had an aiticulation defect, and 38 pei cent of 71 cases identified as aiticula- 
tion cases wcic also reading-disability cases Since many other investigators 
have, also noted the frequency of oecuircivx of the double handicap, the 
existence of a significant relationship between reading and speech defective¬ 
ness is confirmed. 
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5 Incidence of Boys and Gnls I Full Aituiilation aiul/oi Reading Disabilities 

Many observers have noted that leading and speech disabilities are more 
commonly found m boys than in girls In the present investigation the 
usual preponderance of boys with these handicaps was found. Table 1 
shows the numbers and pciccntagcs of each sex who had articulately and/or 
leading disabilities. 

TABLE 1 

Numbfr and PcrcentAgi or Each Slx With Akticuiation and/os Reading 

DlSAMI itii s 


Boys Girls All 

N % N % N 


Articulation-disability cases 

33 

75 0 

11 

25 0 

44 

Reading-disability cases 

27 

67 5 

13 

32 5 

40 

Reading-articulation-disability cases 

21 

77 S 

6 

22 2 

27 


Testing the significance of the difference between the obscived and ex¬ 
pected frequency of boys and girls with aiticulation disabilities, the obtained 
chi-square was 11 00, equivalent to a /-value of 3 32, which is significant at 
the one per cent level of confidence Therefore, it may be concluded that 
tile preponderance of boys in the aiticulation-disability category was greater 
than can be reasonably attributed to random vauation 

The chi-square obtained m testing the difference between the observed and 
expected frequency of boys and gills with reading disabilities was 4 90, equiva¬ 
lent to a /-value of 2 21, which is significant at the five pei cent level of 
confidence The probability of obtaining a /-value as laigc oi laiger than 
2 21 is less than 05, appioaching the value 02 

Testing the significance of the difference between the observed and 
expected frequency of boys and girls with reading and articulation defects, 
the obtained ctn-squaie value was 8 33, equivalent to a /-value of 2 89, which 
is significant at the one per cent level, showing that the gieater incidence 
of boys than of girls who have both aiticulation and leading disabilities is 
probably not due to random variation Appaicntly, therefore, these are 
functions in which a leal sex difieiencc exists. 

In ordci to avoid biasing the results by differing icpicsentation of the two 
sexes in the various groups, the propoition of male to female subjects was 
made approximately constant from group to gioup All of the read in g- 
articulation-disability cases were used as one cxpenmental group, and the 
numbers of boys and girls in the other groups were adjusted to maintain 
the same relative proportion of the two sexes Tlieie are appioximately 
three and one-hali times as many boys as girls in each gioup 



TABLE 2 

Distribution of Experimental Subjects According to Towns, Schools, and Cusses 
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6 Language Background of Subjects 

Evciy effort was made to avoid using children whose linguistic develop¬ 
ment was complicated by bilingualism. In most of the school systems the 
peisonal data iccoids of the children, which gave the birthplace of the paients, 
wcie inspected In the schools which did not record this information, the 
teachcis or principals rcpoitcd whether or not the parents had a foreign 
accent Therefoic, it was possible to determine that the parents of most of 
the subjects weic cithci born in the United States or did not have a foieign 
accent This information was available with regard to at least 89 per cent 
of tiie subjects in each gioup and, furthermore, in the speech examination, 
the investigator had ruled out childien who showed any tiace of foreign 
accent Therefore, it is fairly ceitam that none of the subjects was in¬ 
fluenced by foreign language background in the home 

7. School Training of Subjects 

Table 2 gives the distribution of the final experimental subjects accoidmg 
to towns, schools, and classes Inasmuch as the 178 experimental subjects 
weic chosen fiom 53 different classes fiom 43 schools in 10 different towns, 
differences in their articulation and reading ability cannot be dependent upon 
differences in school instruction Fuithcimore, the subjects who comprise 
the Contiol Gioup arc menibeis of many of the same classes as the children 
with articulation and reading disabilities. Hence, the gioups to be com- 
paied, had, presumably, the same instiaction. Such differences as may 
exist between the gioups in linguistic functioning arc probably not attributable 
to diftcienccs in school tiaining 

8 Age of Subjects 

Table 3 offers a companion of the means and variability of the groups 
with respect to cluonological age. The average age of the subjects was 
92 69 months, which is approximately equivalent to seven yeais nine months. 
It should be borne ui mind that these ages were computed in the preliminary 
testing period between Februaiy 5th and March 20th By the time of 
the final testing of the vauous linguistic functions (Apnl 9th to May 28th), 
three months had elapsed so that the mean age of the subjects then was 
approximately eight yeais. 

I lie analysis of vaiiance method was used to test the significance of the 
group and sex differences in age. Since the T-utio between gioups was 
0 93. an obviously insignificant value, it is evident that the age diffeiences 
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among the various groups are negligible Howevei, the F-iatio between 
sexes was 4.71, a significant value at the five per cent level of confidence. 
Separate analyses of the differences in age of the boys and gills showed 
that the only i -value of significance was obtained in the Reading-Disability 
Group where the difference between the boys and girls with respect to age was 


TABLE 3 

Mlans ano Variatwity or Tiir Groups in Chronoi oucal Age (in Months) 



Control 

gioup 

Articulation- 

Disability 

group 

Reading- 

Disability 

group 

Readmg- 

Aiticulation- 

Disability 

gioup 

All 

gioups 

Nu/nbei 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

71- 

42 

35 

27 

178 

M ean 

Boys 

92 93 

93 24 

9+41 

91 67 

93 10 

Gii la 

90 88 

92 89 

90 00 

91 33 

91 23 

All 

92 49 

93 17 

93 40 

91 60 

92 69 

SD 

Boys 

4 2+ 

+ 99 

5 19 

3 79 

463 

Gii Is 

2 67 

4 43 

4 06 

6 90 

4 38 

All 

4 05 

4 87 

5 28 

5 66 

4 6+ 


significant at the five per cent level of confidence The fact that the boys 
had an advantage of approximately four months of age over the gills in the 
Reading-Disability Gioup should be borne in mind in subsequent compari¬ 
sons of the sexes in linguistic functioning Howevei, the very slight age 
differences between the boys and the gals of the othei gioups were not 
significant, 

C Intelligence 

In any study of linguistic functions the measurement of the intelligence 
of the subjects is of vital linpoitance because it is geneially recognized that 
vcibal abilities aie significant constituents of general mental ability For 
this leas on measures of vocabulaiy, reading, and sentence development aie 
often included in tests of intelligence and it is, theiefoie, difficult to differ¬ 
entiate clearly between intelligence so measuied and linguistic ability 

1. Examination of intelligence 

The Pintnci-Durost Elcmcntaiy Test, Scale I, Form B (32), was se¬ 
lected foi the measurement of the intelligence of the subjects The le- 
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liability of tins scale, as described in the manual, is 92, and its validity, as 
determined by correlating the Picture Content and Reading Content scales, 
is 78 Recause it is composed entirely of pictures and requires no reading 
ability, this test is especially suitable for use with cluldien who are retarded 
in leading At the second-grade level, intoimfltion acqimcd thiough experi¬ 
ence in reading would piobably be insufficient to affect pciformance on a 
non-reading intelligence test Thciefoic, it is unlikely that lack of reading 
achievement adversely affected the scores of the gioups composed of icnding- 
disnbility cases However, since ability to compiehcnd oral language is re- 
qtnied by this mental test, it rs possible that the performance of the handi¬ 
capped subjects was somewhat affected bv difficulty in oial language coni- 
pichcnsion 


2 Gioup and Sex Difteiences in Menial Age and IQ 

Table 4 shows the means and variability of the groups With respect to 
mental age and IQ The mean mental age for all subjects was 91.01 

TABLE 4 



Means and 

VAKIiVDII ITT OF THE 

Groups in 

MA AND IQ 



Control 

group 

Articulation- 

Disabihty 

group 

Reading- 

Disability 

group 

Rcndmg- 
Ai hculation- 
Disability 
group 

Ail 

gioups 

Numb a 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean A IA 

Boys 

92 91 

93 24 

91 82 

87 52 

92 80 

Girls 

84 25 

89 56 

82 13 

81 67 

84 64 

All 

92 61 

9245 

89 60 

86 22 

91 01 

SD MA 

Boys 

10 95 

9 60 

11 78 

9 87 

10 95 

Girls 

7 47 

5 90 

8,40 

7,47 

7 90 

All 

11 20 

9 07 

11 32 

9 70 

1089 

Mean IQ 

Boys 

101 53 

99 61 

96 74 

95 43 

99 22 

Girls 

92 56 

96 56 

90 88 

89,33 

93 64 

All 

99 60 

98 95 

95 40 

94 07 

97 78 

SD IQ 

Boys 

11 04 

10 86 

9 94 

10 57 

10 98 

Girls 

8 39 

5 94 

8 94 

8 02 

8 32 

All 

It 15 

10 08 

10 03 

10 3S 

10 80 
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months or seven years seven months It should be remembered that, since 
the measures of linguistic functioning were obtained three months after the 
date for which the mental ages weic computed, the average mental age of all 
the subjects was approximately seven years ten months when the linguistic 
variables were mcasuicd Although the total groups aie fairly comparable 
with lespect to mental age, the boys aie consistently supcnoi in mental age 
to the girls in all the groups 

The mean IQ of 97 78 for all subjects indicates that the experimental 
population is composed of children of average mental ability Because of 
the existence of group and sc\ differences in IQ, the analysis of variance 
method was used to test their significance The F-v alue between groups 
was 2.67, which is statistically significant at the five pei cent level of 
confidence and probably cannot be attributed to tandom vaiiation Hence 
it is evident that at least a significant diffcicncc in intelligence exists be¬ 
tween some of the groups Similaily, the F-v alue of 12.16 between sexes 
was significant at the one per cent level of confidence which piecludcs the 
possibility of random v.uiation Thetcfoic, some significant difference jn 
intelligence exists between some of the gioups of boys and girls 

Separate analyses were made of the giotip and sex diffeicnees in IQ In¬ 
asmuch as the /-value (0 31) obtained between the Control and Articulation- 
Disability gioups is insignificant, it is clear that the Articulation-Disability 
Gioup is not significantly ditteicnt in JQ from the aveiagc sample of con- 
tiol subjects This testifies to the hypothesis that the aiticulation disabilities 
arc specific and not due to general mental inability The Reading- and 
Rcadmg-Articulation-Disability groups, howevei, are significantly different 
in IQ fiom the Control Gioup at the 10 and 5 pei cent levels respectively, 
with /-values of 188 and 2 22 These findings aie in accord with the 
general tendency for children with reading difficulties to be of lower mental 
ability than good lenders And it is not surprising that the children with 
the double handicap show still gieatei mfcuoiity in IQ to the Control 
Group, the difference being significant at tile 5 per cent level of confidence 

The obtained /-value ot 1 51 shows that the difference in IQ between 
the Aiticulation-Disabdity Group and the Reading-Disability Gioup is sig¬ 
nificant only at the 20 per cent level, but the degree of significance changes 
to the 5 pci cent level when the Aiticulation-Disabdity Group is compared 
with the Reading-Articulation-Disability Gioup, the /-value being 1.97 Again 
it is not surprising that children with the single handicap of articulatoiy 
difficulty aie mentally supenor to the subjects with the double handicap 
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No significant difteience in mental ability exists between the IQ’s of the 
Reading- and the Reading-Ai ticulation-Disability groups 
The difference m IQ between the boys and the guls of the Control Group 
is explicable in terms of the selection of these subjects because a delibeiate 
effort had been made originally to match the mental ability of the guls of 
the Control Gump with that of the guls in the cthci groups Theiefoie, 
the obtained sex diffcience favoring the boys in IQ in the Control Gioup 
is of no importance to this study 

Howevei, the sex differences favoimg the boys in IQ in the othei groups 
picsent interesting thcoietical implications The only f-value of statistical 
significance was obtained m the Reading-Disability Gioup wlieie the differ¬ 
ence between the sexes in IQ is significant at the 5 per cent level of con¬ 
fidence, the t-value being 2 41 The presence ot this significant difference 
shows that the superionty of the boys in mental ability is piobably not 
due to random variation and suggests two hypotheses: (<r) The boys in the 
Reading-Disability Group may present a moie specific type of reading 
disability than the gills whose disabilities may be due moie to general mental 
disfunction, (b) Girls noimally earn a lughci piopoition of then IQ scoies 
on verbal items and boys usually earn picpoitionately more on non-verbal 
items Therefore, It is possible that girls, who ate handicapped linguisti¬ 
cally, sue penalized more severely on mental tests than boys Although the 
sex differences in IQ in the other groups aie not significant, the trend for 
the boj's to be supei lor to the guls is again evidenced. 

3 Necessity for Covnuancc Analysis 
Because the tests have demonstiated the existence of some significant 
differences in mental ability between groups and between sexes, it is neces¬ 
sary to use the covariance method which statistically equates the gioups 
and sexes in IQ before testing the significance of the chftuences found be¬ 
tween the groups oi sexes in the linguistic functions An estimate of tire 
true regression of each of tile experimental variables on IQ is to be used to 
adjust the means of the linguistic measures foi each gioup and sex in ordei 
to compensate for differences in intelligence This adjustment of group 
and sex means having been accomplished, their comparability is assured and 
they may then be tested foi significance of differences in the linguistic 
functions, 

D Articulation 

One of the criteria foi selection of subjects in this study was proficiency 
of articulation Surveys of school childien have shown that defective articu- 
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lation is the most common type of speech defect and that the greatest gains 
in the articulatory efficiency of school children are made in the first grade. 
Accoiding to West, Kennedy, and Carr (38), "Normally all of the sounds 
of speech aie developed by the time the child is seven yeais old' 1 (p 34) 
Theicfoic, fot this study, children in the latter half of the second grade 
wcic selected on the reasonable assumption that continuance of poor aiticu- 
latton .tftei seven years of age is sufficiently unusual to be diagnosed as 
defective speech 

1 Examination of Articulation 

As a measure of defectiveness of articulation a modification of the 
McCaithy Articulation Test (27) was employed This test provides for 
the examination of tfic English speech sounds which occur most frequently 
m the word lists of Dewey (11) and Horn (19), which arc based on samples 
of adult and child language respectively Since all of the test words aie 
included in the 1,000 woids most frequently used bv kindcigartcn children 
according to Horn, they aie so commonly spoken that any mispionunciation 
may be attributed to aiticulatoiy defectiveness rather than to lack of 
familiality with the words on the pait of seven-year-olds 

The testing of vowel sounds was omitted fiom this study because, by 
the time children are in second grade, gioss mispionunciation of the vowels 
is uncommon, and the intelligibility of speech is moie dependent upon the 
correct pronunciation of consonants tlun of vowels Fuithermoie, as West, 
Kennedy, and Carr (38) point out, "The vowels ate so unstable as sound 
units that much leeway is allowed in their pronunciation” (p xxii). 
Therefore, only consonants and consonant blends were tested The 50 
words elicited by the examiner’s questions contained 20 consonant blends and 
23 consonants, some of which wcie tested in initial, medial, and final posi¬ 
tions, making a total of 70 sounds. 

Children who wcie defective in the articulation of at least one of these 
sounds of frequent occuuencc in spoken language were designated as Articu¬ 
lation-Disability Cases Child i cn with cleft palate, spastic paiaiysis, voice 
disorders, stuttering, foreign accent, and pathological eye conditions were 
not included in any of the experimental gioups If no organic cause was 
apparent to the examiner oi known to the teacher, the speech defect was 
considered fumtional . Only children with functional articulatory defects 
were selected as subjects foi tins study. This restriction necessitated the 
elimination of many children who had difficulty with the sibilant sounds 
because of malocclusion or the loss of deciduous teeth Although it was 
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impracticable in this study to give individual audiometer tests, the examiner 
watched for signs of hearing loss and excluded any children whose articulation 
was apparently affected by healing difficulty 

2 Group and Sex Diffeiences in A) tidilation 

The results of the articulation test are shown in Table 5 in terms of the 
means and vailability of articulation eriors for the different groups The 
subjects of the Control and Reading-Disability groups had been selected be- 


TABLE 5 

MrANs and Variability of the Groups in Articui ation Errors 



Control 

group 

Articulation- 

Disability 

group 

Reading- 

Disability 

gioup 

Reading- 

Articulation- 

Disabdily 

group 

Articulation- 
and Reading- 
Articulation- 
Disability 
groups 

Numbei 

Boys 

58 

33 

27 

21 

54 

Gu Is 

16 

9 

3 

6 

15 

All 

74 

42 

35 

27 

69 

Alena 

Boys 

0 

8.70 

0 

6 33 

7 78 

Girls 

0 

14 11 

0 

683 

11 20 

All 

0 

9 U 

0 

6 44 

8 52 

SD 

Boys 

Girls 

— 

6 IS 

— 

8 16 

7 11 

— 

795 

— 

5 87 

8 03 

All 

— 

6 96 

— 

7 71 

7 45 


cause they made no errors on the aiticulation test The 69 childien in the 
Aiticulation- and Reading-Aiticulation-Disability groups combined had a 
mean erior score of 8 52 The numbei of defective sounds ranged fiom 1 to 
36 for all children with aiticulatoiv difficulty 

A comparison of the two groups with speech disability shows that the 
children with the single handicap of articulation defect made more errors 
(mean 9 86) than those with the double handicap of articulation and 
reading disability (mean 6 44) This apparent superiority in speech of 
those with the double handicap is consistent whether the boys oi the gills 
of the two groups are compared An analysis of covariance of IQ and 
articulation errors was undertaken to determine whether the differences 
between the Articulation- and Reading-Articulation-Disability gtoups were 
significant when the possible effect of differences in intelligence were 
eliminated Although the F-value between groups (3 40) is not statistically 
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significant according to the criterion used in this study, it is significant at 
the 10 per cent level and approaches statistical significance at the 5 per 
cent level Therefore, it is probable that a teal difference in articulation 
exists between the children with the double handicap and those with only 
articulation disability. Thirty-seven per cent of the Rcading-Aiticulation- 
Disability Gioup made only one eiror on the articulation test as compared 
with 14 pci cent of the Articulation-Disability Gioup Generally more 
aiticulation cnois wcie made by those defective in aiticulation but not in 
leading A logical explanation of this tiend toward supenoiity of those 
cluldicn exhibiting the double handicap of reading and articulation dis¬ 
abilities might be that a selective factor was operative in the promotion of 
children from first to second grade Perhaps tile first-grade teachers re¬ 
tained children who wcie doubly handicapped in first grade unless they 
tended to speak with more claiity oi read with greater success than those 
with only an articulatory difficulty, and hence the moie severe cases of 
double handicap weie not found in second grade 

The /‘‘-value between sexes (2 47) does not attain the level of significance 
required even at the 10 pei cent level of confidence. Therefore, it is piob- 
able that the apparent supenoiity of tile boys over the girls in articulatory 
ability can be ascribed to random variation 

E. Reading 

1 Definition of Reading Disability 

Critcua for designating poor icadeis as cases of specific reading disability 
have usually been based on the amount of discrepancy between objective 
measures of reading achievement and achievement in other school subjects 
or between leading age and mental age Because it was impracticable in 
this rcseaich to measuie the school achievement of the subjects except in 
reading, the criterion of reading disability foimulatcd by Durreil (12) 
was used He states that: “Usually a child is said to have 'specific leading 
disability’ or to be seriously letarded in leading when his leading achievement 
is a ycai or more below his mental age” (p 278). Many investigators have 
contiasted the best leaders with the poorest leadeis in a grade, but the latter 
are not necessarily cases of specific reading disability It is probable that 
few children with really severe reading letaidation receive regular promo¬ 
tions especially in the intermediate giades, and therefoie most of the poor 
readers in any grade are not seriously enough retarded to be classified as 
disability cases In order to study children with severe reading retaidation 
it is necessary either to use children referred to clinics for remedial reading 
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or to select child ten from a very large school population. The latter pro¬ 
cedure was employed in this study, which sampled a second-grade population 
of 2,147 children fiorn 89 classes in 54 schools in 10 towns. 

2 Examination of Oral Reading 

In order to contrast children who aie seriously letaidcd in reading with 
those of normal ability, Gray’s Standardized Oral Reading Paragraphs Test 
(18) was used as a ciiterion measure m this study. This consists of short 
paiagiaplis steeply graded in difficulty so that estimates of the leading 
achievement of childien in grades one through eight may be obtained in a 
slioit time. The first few parngiaphs are so easy that an average child in 
grade 2.0 can read the first paragiaph of 48 words with little difficulty 
By the time an average reader is in grade 2 9 he can read at least two paia- 
graphs containing 97 words. 

In the pielitnmary testing period all of the children leported by their 
teachers as poor readers were measured by this test. In the final testing 
period, not only the pooi readeis, but also the othei subjects were thus 
measured in oial reading. The fact that the performance of the poor 
leadcis remained so low on repetition of this test is further evidence of the 
severity of then reading handicap, as there had been a three-months interval 
during which lapid progress in reading would have been expected of childien 
of this age and grade placement. The test was administered individually 
and scored according to the directions prescribed by the author in the manual. 
Both accuracy and speed of oral reading aie taken into consideration in 
calculating the raw scores. 

Tile results of this test wcic used as one of the cnteiia for the selection 
of tile subjects for the various gioups, Childien whose raw scores were 
five or greater (equivalent to a grade score of 2.1 or more) were con¬ 
sidered normal readers and placed either in the Control Group or in the 
Aiticulation-Disability Group, depending upon then articulatory ability. 
Children who scored four or less (equivalent to a grade score of 1.9 or 
less) were designated as Reading-Disability Cases and placed either in the 
Reading-Disability Group or in the Reading-Articulation-Disability Group, 
depending upon their speaking ability. 

3. Group and Sex Diffei ences in Oial Reading 

Table 6 shows the means and variabilities of the oral reading grade and 
raw scores of the experimental groups Inasmuch as the subjects had a 
grade placement of 2.9 at the time of testing, the Reading- and Reading- 
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TABLE 6 


Means and 

Variability or 

THr Groups in 

Oral Rfadinc 

Grade and Raw 

Scores 


Control 

Articulation- 

Disability 

Rencfing- 

Disabilily 

Rcading- 

Aiticulation- 

D/sability 

All 


group 

gi oup 

group 

gioup 

groups 

Number 

Bovs 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

7+ 

12 

35 

27 

178 

Mean grade 
Boys 

score 

3 6 

3,1 

1 4 

1 4 

28 

Girls 

36 

32 

1 4 

1 6 

28 

All 

36 

31 

14 

14 

28 

Mean raw scoie 

Boys 13,86 

10 91 

1 19 

1,29 

8 80 

Gnis 

13 63 

12,00 

013 

1 67 

8 64 

All 

1381 

11 U 

0,9 4 

1 37 

8 76 

SO rmo score 

Boys 5 4i 

5 02 

1 39 

145 

7 10 

Gills 

5 11 

2 9+ 

0 33 

1 70 

6 95 

All 

5 35 

4 67 

1 31 

1 52 

7 07 


Ai ticulation-Disability gioups with mean leading grade scores of 1 4 evi¬ 
dently had an average retardation of 1 5 school years. Since the highest 
reading grade score obtained by any of these leading-disability cases was 1 9, 
they were all retarded at least one full year in oral reading with respect 
to giadc placement. 

A companson of the mean glade score of the Reading-Disability Gioup 
(1.4) with that of the Contiol Group (3.6) emphasizes the contrast in 
their achievement The difference of 2 2 school ycais in oial reading ability 
is fmthci evidence of the seriousness of the retardation of the leading-dis- 
abihty cases 

The mean mental age of the Reading- and Reading-ArtlCulation-Disabibty 
gioups was approximately 88 months at the time of the prclimmaiy testing 
Thiee months later, duimg the final testing period, the mean mental age 
of these retarded readers was approximately 91 months, and their mean oral 
readings age was 78 months. Thcicfoie, the discrepancy of 13 months 
between mental and reading ages is moie than sufficient to satisfy Dun-ell's 
(12) criterion foi specifying retaidecl rcadeis as cases of specific reading 
disability 

Gioup and sex difteiences in oial leading are not as well illustrated by 
the grade scores as by the raw scores In many investigations the control 
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group which is compaied with the pool leadeis is composed of childien 
who are excellent leaders. This is not the case in this study, the Contiol 
Group consists of average leaders, some of whom aie actually below the 
norm in oral leading for then grade placement In spite of this fact, gieat 
contrast is shown between the mean oral leading scores of the aveiage readers 
(Control and Articulation-Disability gioups) and the means of the reading- 
disability cases (Reading- and Readmg-Aiticulation-Disahility groups) 

Because the Control Group appears to be somewhat supcrioi to the 
Articulation-Disability Group in oial reading, an analysis of covariance of 
IQ and oral reading achievement was made. The T-valuc between groups 
is 18 93, which is significant at the one per cent level of confidence Theic- 
foie, it may be concluded that, after elimination of group difteiences m IQ, 
there is a highly significant difference in oral leading between the contiol 
subjects and the articulation-disability cases even when the lattei exclude 
cases of specific leading disability Inasmuch as the iange in reading scores 
of these two groups is identical (5-24), it is all the more lemarkablc that 
they diftei so greatly m oral leading ability. The logical explanation is 
that lack of articulatory pioficiency unfavorably affects the oral leading 
achievement even in children who are not senously letaided in leading, or 
else that the difficulty in both aiticulation and oial reading results from a 
common cause, The sex diffeiences in oral leading between the boys and 
girls of these gioups are not statistically significant. 

In ordei to analyze the diffeicnce in oral rending between the Rcading- 
and the Reading-Aiticuiation-Disabiiity gioups, another scoiing system had 
to be devised because of the preponderance of zero law scores when Giay’s 
system is followed Theicfore, the total number of errors made by each 
child in reading the first two paragraphs was used as the basis for statistical 
analysis. A slight superiority in favor of the Reading-Disability Group was 
found since the children in that gioup made fewer errois than those in the 
Readmg-Articulation-Disability Group The sex differences favor the boys 
as their erioi scoies are lower than those of the girls in the Reading- and 
Reading-Aiticulation-Disability Group. An analysis of covaiiance of IQ 
and oral reading eriois was undertaken to detcinune if the differences 
existing between the groups and between the sexes were significant Aftei 
due allowance has been made for differences in IQ, group differences in oral 
reading errois are obviously insignificant as shown by the F-v alue of 0 42. 
However, the T-value between sexes, 4 83, is significant at the 5 per cent 
level of confidence. This shows that some significant difference in oral 
reading errois exists between the boys and the gnIs of the Reading- and/or 



JEANETTE G YEDINACK 


47 


the Rcading-Aiticulation-Disability gioups An adjustment of the means 
of the sexes on the basis of the legression of oial leading cirors on IQ 
was made in ordei to eliminate the effect of sex differences in IQ In 
analyzing the difference between the adjusted oial reading eiroi means of 
the boys and the guls in the Reading-Disability Group, the obtained t is 3.05, 
a significant value at the one pci cent level of confidence. Therefoie, it 
appeals that a significant difEeience exists between the oral reading achieve¬ 
ment of the boys and of the girls m the Reading-Disability Group which 
favors the boys, inasmuch as the gnls made twice as many errors on the 
average. Howevei, two factois should be considered in interpreting this 
diffcience The comparative mfenoiity in oral reading of the gnls is prob¬ 
ably due to the mannei in which they weie selected. As pieviouslv men¬ 
tioned, in order to maintain the same proportion of male to female subjects 
in each group, it had been necessaiy to eliminate five girls from the Reading- 
Disability Group, and the eight gnls ictaincd in this gioup weie the poorest 
readers Furtlicimore, the boys of this group had a significant advantage 
ovei the girls in chionological age amounting to foui months. If neither 
of these factors had been operative, the sex diffeience in oral reading ability 
probably would not have occuned or would have been statistically insig¬ 
nificant Using the same test of significance for the difference between 
the adjusted means of the boys and of the girls in the Reading-Articulation- 
Disabihty Group, the lvalue is 0 523, obviously a nonsignificant value. 
Thcicfore, although the boys made fcwei cirois, no significant difference in 
oral reading as measuied by numbei of cirors exists between the boys and 
the girls of this gioup. 

4 Examination of Silent Reading 

Inasmuch as difteiences in silent reading as well as oial reading may 
exist between childien with and without articulatory difficulty, silent read¬ 
ing was also measured in the experimental gioups. For this puipose the 
Dunell-Sullivan Reading Achievement Test (13), Test 1. Woid Mean¬ 
ing, which lequnes 10 minutes and is intended foi use m Grades 2 5 to 4 5, 
was administeied to all of the subjects dunng the final testing period This 
test presents shoit sentences to he completed by the choice of one of five 
possible words It was administeied individually ot in gioups nevei ex¬ 
ceeding five in number, and scored according to the directions contained in 
the manual 

The lesults aie shown in Table 7 in teims of the giade and raw scoies 
obtained by the various gioups in silent reading The Contiol Group is 
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TABLE 7 

Means and Variabiiitv of the Groups in Silent Reading Graue and Raw Scoffs 



Control 

group 

Aittculation' 

Disability 

group 

Reading- 

Disability 

group 

Reading- 

Articulation- 

Disability 

group 

All 

groups 

Number 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean grade scoie 

Boys 2 9 

28 

22 

22 

26 

Git Is 

29 

28 

21 

22 

2 6 

All 

2,9 

28 

22 

22 

26 

Mean raw score 

Boy a 

14 09 

11,70 

485 

495 

10 35 

Girls 

14 06 

11 89 

3 50 

S 17 

10 03 

All 

14 08 

11,74 

4 54 

5 00 

10 28 

SD raw scoie 

Boys 

8 16 

8,32 

2 81 

3 17 

7,99 

Girls 

8,38 

3.90 

3 16 

2 11 

7 41 

All 

8 21 

7 59 

2 95 

2 97 

8 87 


at the norm in reading inasmuch as its mean silent reading .achievement is 
identical with its grade placement (2 9) at the time of testing The Articu¬ 
lation-Disability Group appeals only slightly infeiioi with a mean of 2,8, 
All the reading cases have an average of 2 2 in silent reading "Evidently, 
the subjects who weic selected as reading-disability cases on the basis of 
achievement in oral reading also expeiienced considerable difficulty in silent 
reading. The degree of their average retaidation is equivalent to 0.7 of a 
school year on this ci iter ion 

Although the group differences in teims of giade equivalents seem small, 
the raw scales show the gieat contiast between the gioups, An analysis 
of the covariance of IQ and silent reading between groups and between 
sexes was based on law scoies, After due allowance has been made for 
differences in IQ, the obtained -F-value between gioups m silent reading 
(18.44) is significant at the one per cent level of confidence. Theiefore, 
some difference in silent reading existing between some of the groups cannot 
be attnbutcd to random variation However, the T-value obtained when 
the sexes are compared (0.96) is obviously insignificant and theiefoie the 
hypothesis that differences m silent leading between the sexes aie due to 
random variation cannot be iej’ected, 

An adjustment was made of the gtoup means on the basis of the icgres- 
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sion of silent leading on IQ and separate analyses of the significance of the 
differences in silent reading between the adjusted means of the various gioups 
were undertaken The /-value between the Control and Aiticulation-Dis- 
ability groups is 1 77, a value of significance at the 10 per cent level of 
confidence. It is possible that the difference in silent leading between the 
Control and the Articulation-Disability groups is due to random variation. 
In a logical consideiation of this result, the experimental design must be 
rcconsideicd The Contiol and Articulation-Disability gioups were both 
rcstncted to children whose oral reading was at least equivalent to Grade 
2 1 If no such restriction had been placed upon the langc of these groups, 
it is piobable that the Control Group would have proved even moie superior 
to the Articulation-Disability Gioup in silent reading because clnldicn with 
both aiticulation and reading disabilities could have been included in the 
latter gioup. In view of the limitation imposed on the range of reading of 
this group it is all the moie remarkable that such a large difference in silent 
reading was found between the normal and handicapped speakers. It may, 
therefore, be concluded that there is little probability that chance factors 
aie responsible for the superiority in silent leading of the contiol subjects 
as compared with the children with aiticulatoiy defects. 

Testing the significance of the difference between the adjusted means of 
the Control Gioup versus the Reading-Disability Group and the Reading- 
Aiticulation-Di&ability Group, the obtained /-values were 6.52 and 5.41 re¬ 
spectively As was to be expected from the experimental design, these 
results aie both highly significant and show beyond doubt that the control 
subjects were superior in silent reading as well as in oral leading to the 
reading-disability cases. 

Statistical comparisons of the Aiticulation-Disability Group with the 
Reading-Disability Gioup and with the Reading-Articulation-Disabihty 
Group also revealed significant /-values' 4 32 and 3 56 respectively, signifi¬ 
cant at tlie one per cent level of confidence The supenority in silent read¬ 
ing of the children who arc nieiely handicapped in articulation over the 
retarded leadeis is evident The fact that the difteienccs between the groups 
in silent reading are significant demonstrates the validity of the selection of 
the various experimental gioups on the basis of oial reading achievement. 

The final analysis showed that no significant difference in silent reading 
exists between the Reading-Disability and the Readmg-Articulation-Disability 
groups (/ is 0.46) The experimental design was undoubtedly responsible, 
because, in the selection of subjects, these groups weie identically restricted 
. in oral reading ability. 
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F, Vocabulary 
L Examination of Vocabulary 

Because previous investigations have shown that vocabulary is a valuable 
measure of linguistic development, it was used as one of the measures in 
this study Inasmuch as some of the experimental subjects were leading- 
disability cases, a non-icnding test, the Woid Meaning part of the Durrell- 
Sullivan Reading Capacity Test (13), was used which measures undeistood 
vocabulary. This lequires the selection of one pic tine out of five possible 
choices to illustiatc the words pronounced by the examiner. The test is 
intended for children in Grades 2 5 to 4 5 and is usually completed within 
10 minutes It was administered duiing the final testing period to all of 
(he subjects either individually or in small groups never exceeding five in 
number and was scoied according to the ducctions contained m the manual. 

2 Gioup (tad Sex Diffeiences in Vocabnlaiy 

Tabic 8 picscnts the results of the vocnbulaiy tost foi the various experi¬ 
mental groups in terms of grade and raw scoies The mean grade score 
for all subjects was 2 8, which shows a slight, though probably insignificant, 
retardation in undeistood vocabulary with respect to the grade placement of 


TABLE 8 

Means and Variability or the Groves in Vocabulary Grade and Raw Scores 



Control 

group 

Articulation- 

Disability 

group 

Reading- 

Disability 

gioup 

Residing- 

Articulation- 

Disability 

group 

All 

groups 

tiumbei 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

S 

6 

39 

All 

74 

42 

35 

27 

178 

Mean grade scoie 

Boys 3.1 

30 

29 

26 

2.9 

Girls 

2.6 

24 

24 

21 

24 

All 

3 0 

2 8 

2 8 

25 

28 

Mean tanv score 

Boys 

26,71 

25 61 

24 93 

22 29 

25 43 

Girls 

21 81 

19 56 

19 63 

1683 

20 08 

All 

25,65 

24 31 

23 71 

2107 

24 26 

SD rain sco> e 

Boys 

7 69 

7 17 

7 66 

5 64 

7 44 

Girls 

5 79 

5 19 

6 42 

4 37 

586 

All 

7 59 

7 23 

7 73 

5,84 

7 46 
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the subjects, 2 9 The i dative standing of the gioups is better illustrated by 
the raw scores. In oidei to make due allowance for group and sex differences 
in intelligence in analyzing these data, an analysis of covariance of IQ and 
vocabulaiy was made The resulting E-valuc between groups (1 40) is not 
significant Although the differences between the groups in vocabulary are 
probably due to random variation, a trend is shown for the children who are 
retarded m articulation oi leading to be inferior in vocabulary to the normal 
rcadcis and speakeis, and the children with the double handicap tend to be 
inferior m vocabulaiy to those with the single defect 

Between sexes tire T-vnluc was 8.14, which is significant at the one per 
cent level of confidence Therefore, it is evident that some difference in 
vocabulaiy achievement between the boys and the gals of some group or 
gioups is statistically significant The means of the vocabulaiy scores were 
adjusted on the basis of the regression of vocabulary on IQ and sepaiate 
analyses wcie made of the differences between the adjusted vocabulary means 
of the boys and tire girls of each group. The only /-value of significance 
obtained was in the Articulation-Disability Gioup in which t is 2.13, which 
is significant at the 5 pci cent level of confidence. In the other groups the 
vocabulaiy performance of the boys is not significantly better than that of 
the girls Furthermore, abundant evidence fiom previous investigations has 
shown that sex diftcicnc.es in vocabulary arc usually inconsistent and un¬ 
reliable in school age children Therefore, it is possible that the significant 
sex difference in vocabulary found in only one of the groups m this study is 
due to random variation 

G. Language Development 

One of the aicas in which articulation- and leading-disability cases have 
larely been measured is that of oral language usage And yet, language 
development is generally considered to be related to articulatory and reading 
ability E A Davis (10) states that “Although not all the differences are 
statistically reliable, the evidence is so consistent as to make it extremely 
piobablc that faulty atticulation tends to retaid language development 
through the kindergaitcn years” (p 40) Furthermore, m acknowledging 
the importance of language development foi reading, Betts (7) says that* 
“proficiency rn oral language is one prune prerequisite to readiness for 
initial leading instruction” (p 307). Therefore, in the present investigation 
the experimental subjects were measured in mean length of response, com¬ 
plexity of grammatical structuie, and completeness of sentence as shown in 
samples of oral conversation. 
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1. Method of Seeming Responses 

For securing the samples of oral language, Roscnswcig’s Pictuie-Association 
Study for Assessing Reactions to Frustration (33), in the preliminary foim 
specifically designed for children, was used. This projective technique con¬ 
sists of 32 pictuies similar in foim to the comic stnps of the newspapeis 
and one picture was added for the piescnt investigation. This activity was 
most appealing to the children and little difficulty was expciicnced m ob¬ 
taining icsponses. An occasional child had to he coaxed to respond with 
more than one woid and so the fust eight pictures weie used for practice and 
the icsponses to these wcic excluded in the final analyses. It was very 
easy in practically all of the cases to recoid all of the subject’s words because 
this technique conveniently spaces the lesponscs more than the usual presenta¬ 
tion of toys would do. 

2 Giotif) and Sex Differences in Length of Response 

In scoring the length of response the method devised by McCaithy (25) 
and generally followed by investigators in this field was used Beginning 
with the lesponse to the ninth picture, the number of words in 25 responses 
was counted Table 9 presents the means and vailability of the groups with 
respect to the mean length of 25 responses. An analysis of covariance of IQ 
and length of 25 icsponses was undertaken in ordei to equalize the effect of 
intelligence from group to gioup and between sexes. Inasmuch as the 
obtained F-values between gtoups (0 03) and between sexes (0 01) aie 


TABLE 9 

Means and Variadiiity of the Groups in Lfngih of 25 Responses 



Control 

group 

Articulation- 

Disability 

gioup 

Reading- 

Disability 

group 

Reading- 

Articulation- 

Disability 

group 

All 

groups 

Number 

Boy9 

58 

31 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean 

Boy a 

121,74 

11982 

115 3J) 

11648 

119 24 

Girls 

113 06 

13011 

110.00 

121 17 

117 62 

All 

119,87 

122 02 

114 09 

117,52 

118.88 

SD 

Boy9 

28,87 

33 51 

27 13 

2719 

29,60 

Girls 

27,20 

41 86 

50 34 

24 62 

3714 

All 

28 74 

35.72 

33 94 

26 71 

3141 
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obviously insignificant, there is no need for separate analyses of group or sex 
differences. It may be concluded that the gioups and sexes in this study 
are not significantly diffeientiated by mean length of lesponse 

3. Comple\iiy of Response 

Most investigators have described the complexity of grammatical struc¬ 
ture in terms of the percentage of simple, complex, compound, and elaboiatcd 
sentences. Williams and McFailand (39) gave arbitiary weights from 
/.cro to four for unintelligible, simple, complex, and compound-complex re¬ 
sponses. Because percentages aie inter-dependent, the following quantita¬ 
tive system of scoring was devised for use in this study after caieful evalua¬ 
tion of the factois compnsing complexity and their relationship to language 
development: 

Scoie 

(rt) A response which has no meaning; not functionally complete 0 
( b ) A response that is functionally complete but grammatically 
incomplete, an element which has recognizable meaning 


but does not have the structure expected for cxpiessing a 
complete thought 1 

(c) An infinitive . , 1 

(d) A prepositional phrase . 1 

( c) A compound predicate 1 

(/) z\n independent or coordinate clause (simple, inteiiogative, 

or imperative sentence, or each independent clause in a 
compound sentence) . 2 

[g) A dependent or subordinate clause 3 


4 Gioup and Sex Differences in Complexity of Response 

Table 10 picscnts the means and vat labilities of the gioups with lespcct 
to complexity of 25 lespcnscs as measured m this study The grovtp means 
show a slight supenority of the Control and Aiticulation-Disability groups 
and the sex differences are inconsistent In order to make due allowance 
for group and sex differences in IQ, the covanancc ptoceduie was again 
used Inasmuch as the obtained F-v alucs (0 02 and 000) are obviously 
insignificant, neither the groups nor the sexes aie significantly differentiated 
by complexity of giammatical stiucturc. Although the group means vary 
in the expected direction, the variability is so gieat and the differences so 
slight that they are not statistically significant with the number of cases 
involved in this study. 
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TABLE 10 

Means and Variabiiity of tup Groups in Complexity of 25 Responses 



Conlrol 

group 

Articulation* 

Disability 

group 

Reading- 

Disability 

group 

Reading- 

Artienlation- 

Disability 

gioup 

All 

groups 

Numb ci 

Boys 

58 

33 

27 

21 

139 

Gu Is 

16 

9 

8 

6 

39 

All 

7+ 

42 

35 

27 

178 

Mean 

Boys 

60 26 

58 64 

57 93 

57 67 

59 03 

Girls 

58 19 

61 22 

54 13 

61 00 

58.49 

All 

59 81 

59 19 

57 06 

58 41 

58 91 

SD 

Bovs 

9 34 

11 57 

10 90 

10 17 

10 40 

Gills 

10.79 

12 85 

15 32 

8 43 

12 31 

All 

9 71 

11 90 

12 16 

9 90 

10 85 


5. Group and Sex Differences in Completeness of Response 

As a last measure of language development the 25 responses of each subject 
were classified with respect to grammatical completeness. The means and 
vailabilities of the gioups according to completeness of response aie presented 
in Table 11. Theie appeals to be little vanation in the means of the groups, 
but the boys of the Reading-Disability and Rcading-Aiticulation-Disability 
groups appear slightly superior to the girls with lespect to completeness of 


TABLE 11 

Means and Variability of the Groups in Compieteness or 25 Responses 



Control 

group 

Articulation- 

Disability 

group 

Reading- 

Disability 

group 

Reading* 

Artitulation- 

Disabibty 

gioup 

All 

groups 

Number 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean 

Boys 

21 24 

21 33 

21 63 

2176 

21,42 

Girls 

21 00 

21 56 

19 13 

19 83 

20 56 

All 

21 19 

21.38 

21 06 

21,33 

21 23 

SD 

Boys 

3 36 

3 83 

3 07 

2 29 

3 42 

Girls 

3 92 

3 92 

7 24 

3,13 

+ 79 

All 

4 49 

3 85 

4 51 

3 36 

3 78 
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response. It is piobable that tins variable is of less importance at the eight- 
year level than in the picschool years. In order to make appropriate allow¬ 
ance foi IQ differences, the covariance technique was used Since the T-values 
between groups and between sexes (0 05 and 0.17) are of no statistical 
significance, it may be concluded that neither gioups nor sexes are significantly 
differentiated by completeness of response 

I-I Inter-Relationships of Linguistic Functions 

Since one of the puiposes of this study was to find the relationships among 
the various linguistic functions mcasuicd in each of the caiefully selected 
expei imcntal groups, coefficients of con elation weie deteimined by the Pear¬ 
son product-moment method foi each vanable with every othei vanable Not 
only wcie these correlations computed foi each experimental group as a 
whole, hut also foi the boys alone of each gioup because of sex differences 
in linguistic functioning Inasmuch as the number of girls in each group 
was small, no sepaiate conelations were undet taken foi them alone. The 
coefficients foi the boys and girls combined aie in close agreement with those 
for the boys alone Therefore the following discussion will be confined to 
consideration of the conelations shown in Table 12, which arc based on the 
total number of cases in each gioup 

In the interpretation of these correlations the experimental design must 
be recalled Since tire proportion of boys to gills was kept constant from 
gioup to group, companson of the correlations of the gioups is justifiable. 
The buys outnumbered the guls 3p2 to one in each gioup This dispiopoi- 
tionate sex difference is representative of populations of aiticulation and 
leading-disability cases Howevei, because of tins disproportionate sex 
distubution and the speech and reading disabilities of the subjects, these 
groups aie not representative of a lioimal population This fact must be 
borne in mind when comparing these correlations with those obtained by 
othei mvestigatois 

Because of the homogeneity of the gioups with respect to age and mental 
ability, most of the obtained correlations are small It should be remembeied, 
therefore, that greatei heterogeneity in age and intelligence of subjects 
would probably increase the magnitude of the correlations between many of 
the variables Hence, all coefficients reported probably should be inter¬ 
preted as minimal estimates of the true correlations between the variables 
involved. 

In con elating oral reading with the other variables two diffcicnt systems 
of scoung were employed In the Control and Aiticulation-Disabrlity gioups, 
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TABLE 12 


Coefficients of 

CORREI ATION OF LINGUISTIC 

Functions 



Control 
group 
iV = 74 

Articulation- 
Disability 
group 
iV — 42 

Reading- 

Disability 

group 

N = 35 

Reading- 

Articulation- 

Disability 

group 

N = 27 

IQ and 

Articulation errors 

-- 

062 

— 

— 154 

Oral readingf 

275* 

371* 

— 260 

— 026 

Silent reading 

+15** 

367* 

283 

— 058 

Vocabulary 

+17** 

451** 

486** 

618** 

Length 

.221 

076 

047 

.005 

Complexity 

221 

.062 

,046 

— 060 

Completeness 

115 

175 

— 105 

139 

/It ttculaliou euois and 

Oral reading! 

-- 

167 

— 

— 298 

Silent leading 

— 

— 015 

— 

.002 

Vocabulary 


— 074 

— 

153 

Length 

—— 

— 103 

— 

268 

Complexity 

— 

— 077 

— 

259 

Completeness 

—■— 

— 067 

— 

064 

0>al reading t and 

Silent leading 

.737** 

785** 

— 440** 

— 072 

Vocabulary 

16+ 

439** 

—.389* 

— 238 

Length 

—.086 

107 

— 131 

194 

Complexity 

— 029 

060 

— 282 

146 

Completeness 

— 136 

229 

— 230 

209 

Silent reading and 

Vocabulary 

32+** 

.433** 

503** 

— 075 

Length 

016 

.206 

263 

— 025 

Complexity 

015 

.188 

.321 

194 

Completeness 

— 02+ 

.173 

071 

— 063 

Vocabulary and 

Length 

.196 

—— 246 

,287 

075 

Complexity 

211 

069 

247 

077 

Completeness 

.173 

080 

— 032 

.021 

Length of response and 

Complexity 

881** 

,929** 

910** 

883** 

Completeness 

602** 

684** 

650** 

539** 

Complexity of response and 

Completeness 

646** 

744** 

703** 

.631** 


tThe correlations for oral reading for the Control and Aiticulation-Disability 
groups are based on scores showing positive reading achievement The coi relations 
for oral reading for the Reading-Disability and Readmg-Articulation-Disnbihty 
groups are based on error scores showing negative reading achievement. 

•♦Significant at the one per cent level of confidence 
♦Significant at the five per cent level of confidence, 
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it was necessary to use oial reading error scores in computing correlations. 
Therefore, positive corielations between oral reading and the other variables 
indicate positive relationships in the Contiol and Aiticulation-Disability 
groups, but negative correlations between oral reading and the other variables 
indicate positive relationships in the Reading- and Reading-Articiilation- 
Disabihty groups. 

Significant coefficients of corielation were obtained between the follow¬ 
ing variables in this study (a) IQ and oral reading in the Control and 
Articulation-Disability groups; ( b ) IQ and silent reading in the Control 
and Articulation-Disability groups, (c) IQ and vocabulary in all groups; 
(d) oral reading and silent reading in tile Control, Articulation- and Read¬ 
ing-Disability groups, ( e ) oral leading and vocabulaiy in the Articulation- 
and Reading-Disability groups, (/) silent leading and vocabulary in the 
Control, Articulation- and Reading-Disability groups, ( g) length and com¬ 
plexity of response in nil gioups, (h) length and completeness of response 
in all groups; and ( i ) complexity and completeness of response in all groups. 

A few differences in correlations were apparent but not statistically sig¬ 
nificant The relationship of IQ to oral and silent reading was significant 
in the Control and Articulation-Disability groups but not in the Readmg- 
and Rcading-Articulation-Disabihty groups Since the rending achievement 
of the reading-disability cases showed little relationship to their intelligence, 
the specificity of their disability is emphasized 

Oral and silent reading were significantly 1 elated in all except the Read- 
ing-AiticuIation-Disability Group The lack of consistency in the pei- 
fonuance of the two types of reading tasks m the Reading-Articulation- 
Disabihty Group may have resulted from the articulation defect, which may 
impede oral reading more than silent leading 

Except in the instances mentioned, the correlations were similar in all of 
the groups. It may be concluded that the relationships between most of 
the functions mcasmed were generally the same for these children whether 
or not they had aiticulntion and/oi reading disabilities. 

I. Conclusions 

The results of this study of sccond-giade childlen have shown that chil¬ 
dren With functional articulation defects aie significantly inferior in both 
oral and silent reading to children with normal speaking ability Further¬ 
more, children with leading disability frequently have aiticulation defects 
The existence of this strong relationship between these two handicaps shows 
that cither they result from a common cause or that articulatory defective- 
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ness has a deleterious effect upon the development of normal leading ability 

Although children with aiticulation and/oi reading defects are not sig¬ 
nificantly retaided in vocabulaiy, they tend to he mfcitor to noimal spealccis 
and readers in vocabulary development This deficiency may have an un¬ 
favorable influence on the development of speech and leading 01 may be 
concomitantly caused 

The implications of these findings present a challenge to educatois 
Grentei emphasis should be placed on the tiaming of children in speech, 
vocabulary, and oral language usage before instruction in leading is begun. 
Children who have attained satisfactoiy command of aiticulation, vocabulary, 
and oial language not only will be moie capable of making satisfactoiy 
piogress in reading, but also will be better able to make more adequate pei- 
sonal and social adjustments 
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ADJUSTMENT PROBLEMS AT UPPER EXTREMES OF TEST 
"INTELLIGENCE”: CASES XIX-XXVIII* 

Grant Study, Department of Hygiene, Harvard VnivetsDy 


I-. L. Wru.<5 


A. 

Puipoitcd measures of "intelligence” have now been in clinical and 
educational use foi something over a generation. Dining this period there 
has been a closei definition of what tests described under the name could 
leasonably be expected to do. Language lias always had a dominant pa it 
in this material On the special demands on abstiacting power winch aie 
made by language as such, lasts a major claim of such tests to be icgaidod 
as tests of intelligence As the woid is generally used, intelligence denotes 
fni too broad a function to be assessed by language or any other means of 
like oidci But language tests have satisfactory ploved themselves as 
critena of abilities for dealing with ideas, sometimes diicctly spoken of a** 
"abstiact intelligence 11 

That qualities such as these cairy no warrant of successful adjustment to 
social environments, has probably been known to insigllted persons of nil 
times It rcquned but little experience with these more quantified methods, 
to disclose that proficiency m them is little if any safrguaid against the 
penal institution oi the mental hospital. Meanwhile, as this measurement 
of intellectual qualities became a mass technique, its methods became imu.il 
more stylized, thus fuithei nanowing the uieas of mental function which 
they tapped, though they could be expected to do their special tasks nunc 
effectively, But the fuithei this stylizing pioccss was cairied, the less 
adequate the individual piocedurcs became as attests of general adjustment 
level, or of the quality of intellect itself. 

The cases to be lcvicwcd in this presentation aie selected to illustrate 
adjustment difficulties of various soils in the presence of specially high 
capacities m the aiea of absti act intelligence. The puncipal ciitciia of 
these capacities arc ( a ) the veibal and mathematical sections of the Scholastic 
Aptitude Test of the College Knli.uice Ex am mat ion Board, lieu- known 
respectively as SAT and MAT; (A) a lest which is substantially the "Modi 

•Received in the Editorial Office on March 13, 1918 
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Tied Alpha" of the Psychological Corporation, but used in various alternate 
forms; (e) a vocabulary range test based on O’Connoi’s "Woiksamplc 95.” 
The “Intelligence tests" in common use clinically do not reach high enough 
to be especially serviceable at levels hcie concerned. They could be refined 
to this extent, but it is doubtful if this would add materially to what is 
already available through projective techniques, especially Rorschach. 

The picscnt group of cases is a highly specialized one, that only raiely 
comes within the puiview of clinical psychomctiics This is a icason foi 
the ad fior nature of certain procedures employed. It is not practicable 
in this setting to describe these in detail. In large pait it must suffice to 
identify the proceduic by name and the geneial functions which it is intended 
to assess thcicby. A condensed form of ease presentation is used, to pcimit 
a wider conspectus of the material. The available inhumation vanes greatly 
It is comparatively full in the Giant Study cases (with which the piesent 
paper is concerned), though the problems in these cases arc naturally much 
less inteifciing (cf. 2, Heath and Gicgory). As of this presentation, the 
median age of the group is about 27 ycais. In the remainder, essentially 
Hygiene Department rcfeirals, information may be at times limited to the 
referral data, with the psychometric work and its discussion. In most cases 
however, at least a subsequent academic record is available, The icgulai 
form in this paper is to cite the available data on {a) the problems obscivcd 
in the above study by Ilcath and Gregory, and other supporting adjust- 
mental grounds for inclusion in this series, in part the uniform Soundness 
Class of G (1, p. 20); ( b ) such information as is available on earlier his¬ 
tory; (r) the immediate observation, with (d) special psychomctiic lcf- 
cience (wheie practicable, test scores are given in terms of sigma distances 
from current mean; e.g., ".5tr high,” or “.3<r low,” or 5cr,” “•—.3cr”)j 
(e) any subsequent data, and/oi general comment. 

The Grant Study case senes is cuncntly being leviewcd by the staff with 
reference to prognosis for aicas termed, personality integration; health, 
general medical; health, vascular, health, mental; longevity; family estab¬ 
lishment and integration; social relationship; occupational achievement, 
economic status The rating steps used are here denoted by the terms A = 
outstanding, B == veiy good, C = good aveiage, D ■=> low average, E = 
inferior. These terms are chosen with reference to a general college popu¬ 
lation, Tlic mean of the Giant Study selection might be expected Lo fall 
between the very good (#), and good aveiage (C) of such a population, 
Inferior would denote the range opposite to outstanding plus very good . Foi 
the several cases, current prognostic ratings are as in Table 1. 
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In these data, the Longevity of the present group is rated somewhat above 
the generality; no deviation from geneiality is apparent for Gcneial Medical 
and Vascular Health, and Occupational Achievement. Lower ratings attach 
to Personality Integration and to Mental Ileal til (practically by definition), 
also to Social Relationships, and to Family Establishment and Integiation 
Economic Status rates lowci than Occupational Achievement, because Eco¬ 
nomic Status is latcd on an absolute scale of predicted Gainings, and the 
occupations piedictcd foi these men aie such as have, m our cultmc, a com¬ 
paratively low economic "ceding ” 

The neaiest contiol foi the piesenL data is a group of Grant Study cases 
selected for similmly high psychometiic status, but with Soundness classifi¬ 
cation of A. There arc 21 such cases, two of whom have figured in previous 
presentations. It is implicit in the A and C classes that the "pioblems” 
(Heath and Gicgoiy, 2) in the A class should be less exigent than those in 
C. Actually in foui of this A gioup it was not practicable to cite any 
overt adjustment problems. There is also a qualitative diffcicncc. In the 
present A gioup the difficulties take most frequently a form of shyness, 
social "inferiority feelings.” These qualities arc syntonic, accept the gioup 
norm. Such are scarcely if at all mentioned foi the picsent C group, where 
the problems have typically a moic schizoid cast; e g, rigidity, overformahty, 
parent-hostility, suiface over-confidence masking insecurity. 

IIow far this difference would carry through the less high intellectual 
levels of the A and C Soundness classes, it is not now possible to say No 
reason is apparent why lowered psychometric status, within the picsent 
brackets, should affect it. Further control is available through Hygiene 
Department rcfeirals as already mentioned, embodying moie difficult adjust¬ 
ment problems in the presence of like psychometuc status. These data await 
further organization. 

From the "intelligence test’ 1 standpoint the main interest centers on the 
relationships of ycibal and quantitative capacities These vaiy among the 
individuals, in the manner shown in previous case presentations Theie is 
nothing to distinguish the A and C groups in this respect, though the extreme 
disparity (of some 4.5a in SAT/AAAT) occurs in the C individual aLeady 
described as Case XII. In the tiend of standard scores for the two gioups 
(SAl'j MATj alpha-vcibal, alpha-number, vocabulaiy lange) nothing ap¬ 
proaches a significant difference for the A and C groups. Mean alpha scores 
for the two are identical. Any of the patterns heic concerned may be asso¬ 
ciated with any of these degrees of "soundness”; though they affect the way 
in which this soundness, or lack of it, is manifested. 
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As regards the development of various Rorschach categories, similar con¬ 
ditions obtain As such, the present A and C groups aie not differentiated 
in this way Moie detail on the individual cases XIX-XXVIII is given 
below. For a very synoptic view there are cited for the picsent A (N = 21) 
and C {N — 12) groups, the extreme numbeis in certain Rorschach cate¬ 
gories, as in Table 2, 


TABLE 2 


Function 

Max 

A C 

Mm 

A C 

Function 

Max 

A C 

Mm. 

</ C 

Response number 

44 

43 

11 

16 

Coloi-Foim 

3 

3 

0 

0 

Wholes 

16 

22 

3 

5 

Coloi 

4 

4 

0 

0 

Detnds 

40 

37 

S 

1 

Animal 

23 

19 

2 

s 

Human Movement 

11 

6 

0 

0 

Animal Detail 

9 

7 

0 

0 

Animal Movement 

S 

10 

0 

0 

Human. 

6 

8 

0 

0 

/• plus 

28 

29 

5 

6 

Human Detail 

6 

7 

0 

0 

F minus 

10 

9 

0 

0 

Object 

8 

12 

0 

0 

Foi m-Color 

4 

3 

0 

0 

Anatomy 

7 

4 

0 

IJ 


Absence of White Space, ui both groups, is notable. Such observations 
give support to the often and stiongly asserted need for a configuiational 
standpoint in the evaluation of Rorschach and allied niatetml. 

Theie follow the case summaues XIX-XXVIII. Case XIX is offeiecl 
for comparison, as a Class B individual whose pioblems, while of syntonic 
variety, weie rathei pionounced foi Class A The remaining C cases not 
cited in picvious papers aic nine m number, and show a widei range of 
reaction types than the laiger A group above, ranging fiom the “outstand¬ 
ingly” Just-So, Inarticulate, Pragmatic XX to the Sensitive Affect, Vcibally 
Facile, Cieativc-Intmtive developing mystic that is XXII; from the Auto- 
nomically Unstable, Sensitive Affect, Ideational XXVI to the Mood-Swing, 
Self-Diiving, Asocial “fighter” personality of XXVIII; from the Pragmatic, 
easy-going, needing (though able-) to-be-dnven, Lack of Puiposc and Values 
XXI to the schizoid, Asocial, Cultural, Unconforming Purpose and Values 
of XXVII, 


B. 


1 Case XIX 

a. Difficulties observed in this man include ovcidependence on parents; 
socially imdcractivc except at relatively ideational levels (c.g, public speak¬ 
ing); xapitl and pionounced mood swings, sleep habits not well organized; 
infeuonty feelings centered around social inadequacies, wall resentment 
against those better equipped 
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b . Is second of six children, marginal economic ciicumstances Ante¬ 
cedents, including parents, are mentally well organized (much respiratory 
disease), intellectually undistinguished, in sinking contrast to the piesent 
sibship, all of whom appear intellectually superior to the antecedents, some 
equal to the present ease. Numerous pre-college academic distinctions, little 
athletic participation. Good pre-college employment record. 

c. Body-build dominantly mesomoiphic, endo- and ectomorphy equally 
reduced. Deviates from this type psychologically in tiic diiection of cerc- 
brotoma; c.g., abstemious in alcohol, tobacco, and ‘‘dates’ 1 , intolerance of 
noise; motoi and social awkwaidncss On the other hand, likes people 
(typifies the Grant Study usage of r ‘Shy”). Maikcdly negative reaction to 
demands of armed foices seivice Assigned Outstanding Traits’ Unstable 
Autonomic Functions, Basic Personality Highly Integiated ( ? 1) (cf. 8, 137, 
173, 187; 7, Case XVI), Dominance of Mood, Sensitive Affect, Self-Driv¬ 
ing, Inhibited, Self conscious-inti os pectivc, Vcibal Facility, Shy, Social Science 
Motivations, Human Values, Lack of Purpose and Values. The Verbal 
Facility is of the ccrcbrotonic type elsewhere distinguished (5), as is exacti¬ 
tude of word choice. 

d. On a sigma basis, test latings include SAT (scholastic aptitude, ver¬ 
bal) -fl.7; MAT (scholastic aptitude, mathematical) -|-2.4. Alpha verbal, 
-1-12; sub test order, Analogies, Directions, Opposites, Mixed Sentences. 
Alpha number, -|-2 6; subtest older Arithmetical Reasoning high, others 
bracketed well below. Vocabulary range, -f-1 00 Easy Block Assemblies, 
-f- 81; difficult Block Assemblies, -{-.84. 

Fiom a projective standpoint (Condensed), Rorschach response number 
was piactically group average, but with Wholes some 1.5a in excess Per¬ 
cent of F responses about average for the group, but F — nearly equalled 
F-}-. Movement and Color were fanly balanced, distinctive features being 
absence of Animal Movement and overdevelopment of texture response. 
Plant responses were outstandingly prominent in the content, Populars well 
represented, but little onginality or organization, by piesent standards a 
record of average richness only. 

Handwiiting analysis (3) agrees better than average with criterion, chief 
departures being to overestimate self-assertion and to underestimate intellect 
It picks up the mcod swings and a sciies of other viscciotonic features hither¬ 
to lathci masked in this presentation ("pcisonable, careful about appearance 
and clothes, friendly, sympathetic; cxtiaverted, likes a good time, influenced 
by pleasure impulses”). 

e. Subsequent college caiccr was in the highest biackets academically, 
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otherwise undistinguished. The earlier adjustment problems have now 
largely disappeared, possibly through maturation, possibly through the differ¬ 
ent demands of adult life. Varied aptitudes led to some difficulties in careei 
planning, but general idea of advanced work ail (relatively) pure science, 
balanced socially through teaching; and with emphasis on family stability 
rather than personal repute. War demands turned the effort into more 
technological channels to which adjustment was made without difficulty. 
The woik resembles that of the Physical Science Motivations individuals 
elsewhere observed (6), but differs importantly in that research interests 
are not leported Later woik, though still in industry, has swung more in 
the duection originally planned, similar intellectual demands but greater 
social contacts. Somatotonic components continue in the background, foi 
all the mesomoiphy, but the general adjustment, including marriage, is re¬ 
corded as a now veiy satisfactory one 

2 Case XX 

a. In this case, an extreme rigidity and over-formality, though not sub¬ 
jectively sensed as such, wcie here looked upon as predisposing to adjustment 
difficulties, apparently not without justification 

b. Is older of two cluldien, economic circumstances a little better than 
those of tile previous case Information on antecedents comparatively full, 
indicates a level of abilities somewhat closei to that of this man, though 
trot itr the case of the parents who appear distinctly less able Nowhere lu 
the antecedents aic the very superior intellectual talents evident, or the 
unusual temperamental qualities Active secondary school athletic partici¬ 
pation, moderate employment histoiy. No particular scholastic distinction 
reported pi e-college, though the lecoid must have been good 

c Dominant body type again mesomoiphic, moie pronouncedly so than 
in XIX, cndomoiphy and ectomorphy equally leduced. Psychotype more 
clearly somatotonic, distinction in contact athletics Viscciotonic and cere- 
biolonic components neatly absent as concerns overt conduct (“no warmth 
or variations of mood"), though much is made of a repressed “hard aggres¬ 
siveness", also of a trend towards claustrophobia In parallel to this is a 
Kcmpfian “catabolic plus” temperament, the somatotonic intolerance of 
inaction is icported nr thoughts lmining fastei than his hand, making for 
difficulty in wilting. 

Beneath tins somatotonic suifacc is a highly developed imaginative life, 
that would not come to ouimaiy obscivation, and on which even these 
intensive studies testify to piescnce rather than to influence on conduct. 
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Along with the overt and typical “semantic rigidity/’ fondness foi the exact¬ 
ness of mathematical reasoning, there has been active fantasy and even in¬ 
terest in the occult. There is thus psychiatnc evidence for a deep cleavage 
'n thib man's mental make-up: “a curious streak , , , which he will not 
(cannot?) cxpicss . . . may well have a deep interest in speculative thought. 
He is so impatient In his thought that he cannot he satisfied with slow methods 
of deductive thought" Thus according to tile lustoiy, the mcsomoiphy and 
somatotonia aie sitting on the lid of a very dynamic “unconscious.” 

Assigned Outstanding Tiaits: Basic Personality Highly Integrated, Bland 
Affect, Just-So, Ideational, Inaiticulate, Asocial, Piagmutic Again the 
concept of Highly Integrated makes trouble. A dcgice of internal con¬ 
sistency in patterning, however maintained, seems to be the highest common 
denominator of its meanings, 

d. Sigma ratings of tests: SAT -j-.7, MAT -f-.«S3. Alpha verbal 
among subtests, Same-Opposites distinctly low. Alpha mimbci -j-1 *9 j sub- 
tests icintively undifferentiated. Vocabulary langc —.1, the older of accom¬ 
plishment in these three vcibal functions dccieasc with the incicasc of the 
cultural factor. 

The Rorschach figures readily tap the imaginative activity above mentioned. 
In the face of the Inarticulate rating, a response of the highest lichncss 
rating is elicited. Number is only aveingc, and there is weighting on the 
Detail side, the strength lies in Movement, Originality, and Organization. 
Color is less developed as such but appears to stimulate productivity in Move¬ 
ment. (Block Assemblies arc undistinguished.) 

Handwriting analysis picks up the fcatuies repiescnlcd by tire above Out¬ 
standing Traits of Bland Affect, Just-So, Asocial, Pragmatic. It does more 
justice to the scientific interests. Neither' appeals to do justice to the under¬ 
lying fantasy life, but the handwriting appiaisal comes near to the best 
agreement with the history, found in the entire series. 

e. College career of Dean’s List grade, almost wholly scientific and tech¬ 
nological. War Service technological, as with other individuals in this 
general series where scientific aptitudes and interests were prominent Caicei 
plans consistent, and singularly uncomplicated. The cailicr imaginative life 
may have receded. Domination of values by scientific, inlcllcctualist licnds, 
and conscious endeavors to make the rest of his life instrumental theicto 
(“spiritual avitaminosis”). Consequent difficulties of adjustment in otlici 
areas. 
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3. Case XXI 

a. At the time of obseivation, special problems present in this man con¬ 
cern lackadaisical attitudes, failuie to live up to potentialities, dissipation of 
energies, “laziness,” alcohol. 

b. Economic status supenor, among the highest in the total series. This 
deiives from abilities of the father, socially and professionally active and 
successful. Mother of average interests and accomplishments. Antecedents 
well adjusted but of no comparable abilities. Superiority to other childien 
in early school contacts developed certain leadership tendencies, frustrated in 
later, more competitive school environments Some leactive difficulty, shy¬ 
ness, “snobbishness” Afterwards more athletic paiticipation with better 
acceptance (cf 4, Case I) Sibs may have intellects on a pai with this 
man’s, but accomplishments interfered with, now by impulsive, peifcctiomst 
traits, now by too easy-going attitudes. In this man pi e-college athletic 
paiticipation slight, non-competitive, no employment histoiy; recreational 
activities such as nonnal fot given socio-economic status. 

c. In soma to type a slight preponderance of mesomoiphy, other com¬ 
ponents equal but geneially subaverage development. Otherwise, body-build 
had special evidences of female and dysplastic featuics. Temperamentally, 
viscerotomc traits appeal uppeimost, with somatotonia rather in tile back- 
giound. Cerebiotonic featuies incLuded ovei-ieaction to venipuncture, social 
inhibitions with an over-iigidity and foimalism in test situations Physio¬ 
logically, a schizoid type oi spirogiam 

Assigned Outstanding Traits: Basic Peisonality Less Integrated, Piactical 
Organizing, Pragmatic, Lack of Puipose and Values It is not easy to recon¬ 
struct on what the second of these is based The chief values concern 
immediate and pcisonal satisfactions, this is the Piagmatic attitude in essence, 
but the behavioral expression seems at this time hardly vigorous enough for 
the Practical Oigamzing assignment, though the later history would bettei 
justify it. 

d Test ratings include SAT -j- 55, MAT -f-1.46, alpha verbal -j-.46, 
analogies and directions sub tests especially high, samc-oppositcs and mixed 
sentences especially low Alpha numbei 1.9tr high, all sub tests about equally 
high, except computation which is at mean Vocabulaiy range is actually 
— 37. Block Assembly tests, easy and difficult, +-64 and -|— 73 respec¬ 
tively This psychometric profile approaches a “natural” for motivations 
in physical science oi technology, which «uc conspicuous by absence. 

In the face of the Piagmatic assignment, the Roischuch pattern is weighted 
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towaids Wholes as over 4:1; the average proportion in this material being 
neaicr 1:1 6. Theie is no Movement, human or animal; coloi scoie would 
be 2. Animal is to human response as 8.1. Form level is below par, not 
only as to F —, but as to content as such without definite shape. A notable 
contrast to the precisionist psychometrics; eg., not a single error in the out¬ 
standing alpha number work. A Strong Vocational Interest Profile gives A 
scoics for psychologist and lawyer respectively; lowest scores cluster in the 
business-industrial area 

Handwriting analysis agrees iathei well with the criterion as then set 
up, overestimates “cheerfulness, sclf-confidcncc, case of adjustment.” The 
viscerotonic components arc well picked up. By the available data it over¬ 
estimates energy (would have justified Pmctlcal Organizing), agrees with 
the criterion fully in legald to the Pragmatic components. 

e. Subsequent academic caicer was hardly on a pai with the psychometric 
pioinisc, still slightly above average. Of interest for later developments 
is the following extract fiom a piogiess note, written without knowledge of 
the war record’ “He does have the Lack of Purpose and Values of a rather 
spoiled scion of a wealthy family, but one can detect under this a fairly 
stable and middle of the road nature. . . Lack of strength of personality 

as a sophomore may result more from lack of opportunity than a basic per¬ 
sonality characteristic.” 

War Service active and not undistinguished, with promotions in the com¬ 
missioned grades. Would have been in the Award group (8) if the informa¬ 
tion had been available. Own accounts denote excellent service adjustment 
and maturation of attitudes. One may note that the handwriting analysis 
denoted a stlonger personality than appeared then to exist and which became 
overt in the war situation. 

Is thus reminiscent of Cases III, IV, “palimpsest personalities” in whom 
a basic strength had been overlaid by a masking environment, In this case 
the better analogy may be to the form of writing mentioned in Poe’s “Gold- 
bug,” which appeals under heat and fades when heat is withdrawn. Some 
hint that with return to civilian life the former less vigoious behavior pat¬ 
terns are returning. 

4. Case XXII 

a. The problems are chiefly in the social aiea, specifically those implicit 
in a heavily cerebrotonic temperament. 

b. The youngest of three children, economic status well above want, but 
permitting few luxuries Antecedents show considerable ability, now in 
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business, now in artistic directions, the average economically somewhat above 
this man’s fathei In the father, cultural interests and accomplishments 
well developed, but less effectively capitalized. Mother less cultural, more 
social and domestic No positive difficulties with childhood adjustments, 
but general motor ineffectiveness led to self-isolation from companions 
Trend toward literaly creativity and ideational concerns generally m early 
adolescence, in pait reactively motivated. Vacations recieativc, no record 
of rcmimciatrvc work. 

c Body-build heavily ectomorphic with minimal endomorphy and a fail 
degiee of mesomorphy. Within this body type a “well balanced somatic 
structure.” Psychotype is consistent, asociality to the point of studied self- 
isolation had been noted, other features are vocal restraint and general 
intolerance of noise, motoi awkwardness (cf. XIX), special sex inhibitions 
Is a good demonstration of the assets as well as liabilities summed up in 
Kcmpf’s corresponding Anabolic-nnnus/Catabolic-mmus class. 

Assigned Outstanding Traits numerous, and failly implicit in the above. 
Basic Personality Highly Integrated, Dominance of Mood, Sensitive Affect, 
Selfconscious-Iiitrospective, Cultuial, Creative-Intuitive, Vcibal Facdity, 
Asocial, Lack of Purpose and Values. The mood swings denote an important 
feature, apparently associated with maiked lises and falls of intellectual 
power The Verbal Facility is written lather than oral. Ideational life on 
the side of '“semantic flexibility”, thus the recoid* “He docs not like the 
restricted quality of thought necessary for delving into historical points of 
fact, 01 chasing down the meanings or use of wmds own flair is for 
expression and foi as unorganized and unsystematized cxpicssion as pos¬ 
sible ” On the othei hand “the mathematics and science he did have to 
take came faiily easy. , ” 

d. SAT +1 8, MAT lacking. Alpha veibal -1-1.3, analogies subtest 
relatively weak; alpha numbei +-2, but relatively strong in the reasoning 
and series completion subtests Vocabulary range -J-l. Block assemblies 
leflect the motoi awkwardness against good insight; easy —.7, difficult 
-J-1.4, Roischach lesponse numbei slightly plus; pattern weighted clearly 
on IT side. About average Mj no coloi response, corresponding excess of 
Form, but some excess of F —, both Animal and Human response aie in 
ovei 2 1 excess, no Object icsponse; Ouginals lcduccd. Richness lating is 
(7-f-; docs not lcflecl the active intellectual life elsewhere described 

Handwriting analysis, compaiatively little agreement with ciiterioii; eg., 
“typical cxtravcit, . . . emotional and impulsive . . do well nr administra¬ 

tive oi rninoi executive woik . ” Pimcipal agreement as to “some imag- 
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ination, might make use of it in a literal y way . - . infcifonty complex . . 
shrinks,” 

e . College grades in highest buckets, all "libcial aits” topics. Overt 
social adjustment somewhat less difficult; but subjectively, continuing schizoid 
attitudes. 

During a long period of wai service, the gcncial conditions wete such as 
to permit, if not to fostei, a considciablc spiiitual giowtli This appears 
to have fairly neutralized the schizoid fcatuics, at least as they denote 
negativistic social attitudes. Inteiest in cieative woik continues, but has 
been eonsideiably spiritualized. lie may easily have the makings of an 
American C. S. Lewis. The failure of the above projective evidence to pick 
up these tendencies is maiked. 

5. Case XXIII 

<7. The problems concern difficulties with social contacts of nil sorts, 
to a special extent in tire immediate family; also general instability of motiva¬ 
tion, as with career plans. 

b Third of four children, family of slightly above nunginal economic 
status. JRecoid of antecedents maikcdly emphasizes sociophilin; one ginnd- 
parent only somewhat m the direction of this case, average economic level 
probably higher. Sibs much more adaptable socially than this case, one 
showing fair literary talent. Earner from eaily age, sharing icadily with 
family. Appears more sociophilic at this lime. Near puberty an iittiovcrsivc 
change reported, less motivated and effective socially. History negative foi 
mechanical interest oi ability; mfetior motor coordination. 

l. Body-build fairly balanced with slight emphasis on endomorphy; high 
"feminine component" m physique. At tune of observation, personality 
pattern moic consistent with ectomorphy, no excicisc, social reactions of 
all sorts greatly reduced, accepts role of social isolate, notably lacks social 
considciateness. Sex inhibitions; one of those in whom it is difficult to 
"give or receive affection.” Would classify as a Kcmpfian A—, C; dimin¬ 
ished capacity for building up tensions, fairly vigoious and lather ovci- 
lendy reactions. Thoughts run too quickly foi good foimulations; over- 
speeding bungs errors in precise work. 

Another of the "semantically elastic” gioup; avoids scientific studies; feels 
temperamentally unadapted to rigorous thought; “neither patience nor pre¬ 
cision for objective and systematic thinking.” Assigned Outstanding Traits: 
Unstable Autonomic Functions, Basic Peisoiulity Less Integrated, Dom- 
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inancc of Mood, Sensitive Affect, Selfconscious-Introspective, Cultural, Aso¬ 
cial, Lack of Purpose and Values 

d Only m alpha number among the lived answer tests, does this case 
show the upper extreme that would ordinarily he associated with a place 
in the present group; relative to general population it is still at the upper 
extreme and may be included for other problems that it poses SAT and 
vocabulary actually about 4cr low. MAT similarly high, alpha verbal .54tr 
high. Subtest piofilc shows Directions test over a sigma below the others. 
This is consistent with the repoited negative reaction to “precise thinking* , 
less so is the alpha number scoie of —1-1 9er This, with the consistent 
though less markedly high MAT gives evidence of capacity notably out of 
line with attitudes On the other hand, the comparable lack of spatial apti¬ 
tudes is reflected in Block Assemblies, easy —37o-, difficult —1.8cr, the 
conveise of Case XXII. 

Rorschach response number about a sigma low, but nchness grade is high, 
offsetting modest grades in vcibal multiple choice. Weighted about 1.3 on 
the Detail side Movement predominates heavily over Color Form level 
about average, but F ‘s i educed in number, a trace, but only a trace, of White 
Space Human responses about twice as frequent as local average nr relation 
to Animal Caid VI infused and in geneial the cnids weic given up after 
short intervals Responses had moic thematic quality than is usual, appar¬ 
ently representing mtrapsychic conflicts at no gtcat depth. 

Another of the cases helping to make up the generalisation that less 
integrated individuals show less graphological agreement with the critcnon. 
Sociophilia is by haiidwnting rated as highly positive; with a practical rather 
than the abstract mind found in the criterion. On the other hand the ex¬ 
istence of conflict is picked up, and theie are agicements in vaiious details 
In both this and the previous case the sciipt was lated soclopluhc against 
a contrary critcnon; blit this is on the whole the personality feature wlieie 
the analyses show the greatest agreement. 

e. This man’s subsequent college woik was of Dean’s List grade. While 
in not quite the highest biackets it is somewhat hotter than the test ratings. 
Extracurricular participation was minimal. Later developments are of special 
intciest as representing a leturn towards the sociophilia of the early yeats. 
The work in the armed services was comparable to that of Case XII, with 
whom he shares many of the Outstanding Tiaits, though psychomctr ically 
they are opposed It is difficult to leg.ird the nature of the war experience 
as an essential factor in the change XII moved towaids somatotoma, XXIII 
towaids visccrotoma Foi Sheldonians, one could point out that in XXIII 
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this direction is that of the body-build, for graphologists, it is the direction 
of the handwriting analysis. The change desciibcd is moie than the normally 
easici adjustment of the ceiebrotonic to adult life m the local cultuie. 
Schizoid components still lcmain in the peisonality, but aic cleaily sub¬ 
ordinate The last accounts aie of geneially satisfactory adjustments, espe¬ 
cially including the areas of patents and sibs, caieci and sex. One is left 
with the pioblem of the schizoid shifting in c.uly adolescence; it has a not 
fai from malign aspect until caily adulthood and subsequent rcstoiation of 
earlier patterns. Adequate psychodynamic factors aie below the level of 
the present psychiatric observation. 

6 Cate XXIV 

a This man presented no problems on bis own account, and the most 
objective statement concerns special tensions in vauous fields, c.g., fidgetiness, 
elaborated by such genetal expressions as need for ‘‘getting hold of self”, 
for “self-understanding.” 

b. Social background first rate, economic rcsomccs somewhat less than 
ordinallly associated with it, not inadequate. Father a vety competent and 
socially superior civil cnginceij mother with some aitistic accomplishment 
Comparatively meagre inhumation about antecedents, alternates between 
vmiously superior attainments and marked adjustment difficulty, Sibs picsent 
a similar picture. 

Man himself is third of four children. As in Case XXIII, tccoid of 
early soctaphilia, which m tins case at a tntfcli eat her age swings into marked 
shyness diminishing at time of these observations Family very close-knit, 
note possible hindrance to socialization (7, Case XVII). Eaily school woik 
erratic, in part reactive to these social insufficiencies, some active fantasy 
life similarly motivated. Afterwards steadier in these lcspccts; also a good 
pre-college employment record. 

c. Body-build fairly balanced, ectomorphy somewhat less developed 
Tiait picture includes marked vocal and postural “restiaint”; “inhibited 
social address, 1 ' and though "resistance to habit and poor loutimzing” do not 
appear, rather the contrary, the configuiation is clcaily cerehiotonic, Assigned 
Outstanding Traits: Bland Affect (in this case probably a function of 
effective masking), Selfconscious-Introspectivc, Physical Science Motivations, 
Shy. Scientific interest rationalized on an aptitude basis. This case would 
qualify in the area alicady represented by Cases IX, X. 

d. SAT runs nearly \ a high; MAT over 2 a high. Verbal alpha 1.2tr 
high, the Directions items ti ailing markedly among the subtests. Number 
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alpha 2.1 a high with relative excesses in the Arithmetical Reasoning and 
Number Series Completion subtests Vocabulary range comparatively low, 
+.5<r The thiee verbal tests improve as the cultural factor diminishes, the 
two quantitative are substantially equal. The scientific concerns are not 
picked up by the Block Assemblies. With one of the easy, an anomalous 
failure is recorded, and the difficult score but .18o- high. 

The history might lend itself to consideiable M in Rorschach. M and C 
categories actually show about equal and average development. Response 
number a sigma low, considerably weighted on the side of Wholes All Form 
responses “plus.” Only other notable departure from local average, supenor 
development of Organization 

e. During the college couise this man is recorded as gaining considerably 
in sociality and confidence, the academic work, though concentrated in the 
chosen field, was well below the level of psychometric findings War service, 
essentially technological, as is usual for this type of participant. Giaduate 
career proceeding along similar lines. Like the undergraduate work how- 
evei it does not yet seem up to potentialities indicated psychometucally, or 
realized in Cases IX and X This is not readily accounted for on a test 
basis, strong and weak points are irregularly • distributed among them. 
Projective woik is in favor of IX and X, though its relevance is problematical 

7. Case XXV 

a. Although (or because ? ) this man was apparently the least “mte~ 
giated” of those here discussed, it was difficult to cite more specific pioblcms. 
Feelings of insecurity masked by surface overconfidence, emotional sensitivity 
masked by “logical, analytical, positive and factual” appealance, inhibition 
of usual accomplishment drives, are cited clinically, but little subjectively 
sensed. 

b Is the younger of two children, 111 a family of “upper middle" status. 
The father, an basis of slight formal education achieved substantial profes¬ 
sional status, with various cultural interests Patents rather resemble each 
other in energy, competence, health, and marked satisfaction in their lives 
In the father’s parents some “lirtiapunitivcness”, the mother's rather more 
aggressive, collaterals vaiy, but not outside noimal limits and about a 
healthy mean. 

In early life got on well with othci child]en without depending on them, 
gencially contented, with some “stubbornness” This independence created 
in the family and m school something of a disciplinary problem. Need foi 
attention seems also to have been ,1 factor. For early age, family allowed 
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considerable discretion in money matteis, apparently ncvci abused Athletic 
paiticipation rathei above average through the years, with normal social 
paiticipation in college. Vacations wholly lccicativc. Always much closer 
to father than to mother 

c. In body-build maikedly mesomorphic with eclnmmphy in the back¬ 
ground. As in XXII, considerable dysplasia and “feminine component.” 
Psychotype relieves the present monotony of ceicbiolonic preponderance; 
tile loose integration of the personality appears in such temperamentally 
opposed tendencies as heavy sleep, but inhibition under alcohol, the (above) 
surface overconfidence, "boastfulness,” even rebelliousness, masking a need 
for security and avoidance of risks; the suiface "logicality” and inhibition 
of emotional expressions, masking a relative touchiness. 

The complexities of this personality lender it peculiaily unsuited to ^pre¬ 
senting in the schema of Outstanding Tiaits. Those actually assigned arc 
limited to Basic Personality Less Integiated, Ideational, Lack of Puiposc 
and Values, and any additions from the series would be misleading 

A SAT is ,9a high, MAT 1.4a high. Alpha reverses this order, verbal 
+1.4<r, number + 7. Verbal subtests are singularly constant, numbci sub¬ 
tests close to mean except addition, 1.4a- high Vocabulary, ,2a high; easy 
block assemblies close to mean, difficult 1 4a high. At the time, the high 
verbal alpha appealed moic representative of the mental aleitness, S/1T 
being limited by low word-knowledge. The numbei alpha scoic is not that 
of outstanding quantitative aptitudes, despite the achievements represented 
in MAT. 

Roischach response is of interest as consistent with a healthier pattern 
than is implicit in the above account W/D ratio is aveiage. Considciable 
M witli some excess of Animal movement; contents arc aggressive. Form 
level is excellent. Color practically absent, cf. the "logicality” above. Hu¬ 
man responses in relative excess of Animal. Good development of Oiigtnals, 
Populars and Organization. 

The handwriting account is psychiatiicnllv labelled "good.” Only one 
disagreement with criterion, attributing a gieater amount of "poise” for one 
"so emotionally charged” (minimal Rorschach Colori). In especially apt 
accoi dance with the history, "He is sociable without being sympathetic or 
devoted ■ , . lack of self assurance in spite of the bluster shown superficially.” 

Lack of Purpose and Values should be represented by absence of high 
scores in the Strong or Kudcr type of inventory. A Strong schedule accom¬ 
plished by this man yielded no ratings above ]}-{-; these were under Pci- 
son n el and Advertising Man. Lowest scores were for CPA and Purchasing 
Agent. 
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e College grades fairly up to indicated aptitudes in his chosen field; 
elsewhere mediocre. Fair extiacunicular participation. Objective data on 
subsequent career accord with the favorable picture in some of the projective 
responses, and rather discount the misgivings eailier expressed. Professional 
training completed, and a career satisfactorily begun, in an area disparate 
from undergraduate work, and rated C- f- by the Strong schedule 

The Lack of Purpose and Values ascribed to this case was not so much 
a mattci of motivational asthenia as a delay in focusing energies which were 
amply present Undefined Puipose and Values would have been a more 
precise foimulation. 

8. Case XXVI 

a Tendency to emotional ovcncaction characterized the problems of 
this man, both as picscnled by him and as otherwise evident to observa¬ 
tion. Anxictv, depression, disturbed dicams cited as moie specific mani¬ 
festations. 

b. Is the last of foui childicn in a household of maiginal economic 
status. Paients of good cultural level, but diffuse interests, and under- 
aggressive On the other hand, very good use of available resources, other 
sibs have achieved college training. They aic gencially intellectual and 
“high-strung”, similai factors appear in the paternal antecedents. 

Dominating the personality pictuie is an caily social interest, expressing 
itself in a teaching caicci plan, developing on a bioad, not to say inflated 
base. Some aesthetic inteicsts and accomplishments Intellect descubed as 
clcaily veibalistic (foi both oial and written expression), rallici than quan¬ 
titative. Little or no difficulty in social adaptation, making filends easily 
as a child, later descubed as good mixer; good pie-college earnings; good 
but again diffuse social service and athletic participation in college. 

c. Somatotype gives an equal and considerable picponderancc of ccto- 
and mesomorphy ovei endormorphy Even foi this material, psychotype here 
observed shows comparative weighting with cerebiotonic featuies; as in¬ 
hibited speech, low voice, sleep difficulties (with chaiactenstic late relaxa¬ 
tion), motor tensions, fidgetiness Mood swings and a turning to people 
when troubled aic viscciotomc features. On Lhc somatotomc side is tile 
degree of athletic paiticipalion (while discussing spoits is said to be boring), 
and the good reaction to such physical discomforts as were observed, eg, 
venipuncture; though the same could not be said toi mental stresses As¬ 
signed Outstanding Tiaits aie Unstable Autonomic Functions, Sensitive 
Affect, Selfconscious-Iniiospective, Ideational, all of ccrebiotomc bearing 



78 


JOURNAL 01 GFNrilC PSYCHOLOGY 


The schema h.udly does justice to the sociality of this man, which falls be¬ 
tween the present meanings of Sociable and Social Science Motivations, but 
as above, it is well developed 

d. Contradictory evidence is presented by the verbal and quantitative test 

response, SAT, .So- high, verbal alpha 1.2cr high; tine MAT scores — 8 and 
LUimbci alpha +2.4, among the highest obseived. Subtests aie f.mly equal, 
save for deficiency in Same-Opposites. This may be associated with the 
model ate vocabulaiy, Thcic is evidence fin a maikcd quantitative 

aptitude that has not been exploited, foi lack of motivation. This aptitude 
does not extend to spatial functions; the easiei block assemblies score -(-1 5, 
but the difficult, —.9. 

Rorschach response number, about .7 ir high, the pattern tallies ail excess 
of Coloi over Movement (no Animal movement) ; especially good foim 
level; marked excess of Human detail; otlimvisc no clcai dcpaitmc fiom 
local averages. 

Bcrnicutci scoies aie less extreme than might have been looked fm from 
the history. The N(eurotic) and I(nUovcisivc) aie close to mean, S(clf- 
sufficicncy) lending towards high, Dominance) tending towards low. The 
S(ociability) and C(onfidciicc) scoies me highci, the foimcr at least, is 
opposed to the social motivations rccoidcd; suggests conflicts in this area, as 
docs in less degree the Self-sufficiency seme. Otherwise the piofilc is con¬ 
sistent with the lustoiy, though its fcatincs arc less marked. 

e . Social seivicc interests were actively continued, though in subsequent 
contacts here, a more reserved bearing was noted. Academic status con¬ 
sistent with test level icpoitcd. Graduate caicci along contemplated lines, 
with natmal interests in counseling as well as class-room vvoik, Some origi¬ 
nal work of rather ingenious scholarship in which the quantitative aptitudes 
previously mentioned, appeal to have some part The "Unstable Autonomic 
Functions’' have persisted, and been a limiting factoi in health A life 
philosophy in fairly explicit detail is iccoided in consonance with the above 
earner motivations, by no means as spiritualized as in Case XXII, and more 
socially oiientcd, but with a similar general direction. 

9 Case XXVII 

a This man was somewhat cnlic.il of the upbringing he had been given, 
feeling that his patents had not given him a piopci dcgice of dnection. Fiom 
the standpoint of immediate observation, schi/.oid Halts to a degree charac¬ 
terized in the lecord as "ominous " 

6. Second m a family of fovu, whose socio-economic status seems the least 
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favorable in this series. Father is a skilled technician, “genial, dependable’' 
but undcraggressive Mother shows the domestic and sociophilic traits 
normal to the group. Father’s father and mother appear as very capable 
persons at middle class level, mother’s father and mother recorded as similar 
but not quite equal Until this generation no marked intellectual traits save 
in an aunt, otherwise maladjusted Present sibs all intellectually capable, 
others more socialized than this man, stock at piesent on the upgrade. 

As small child aloof and reserved, fussy and possessive over belongings. 
Interests in ideas rather than people, liking to work alone, unusually inde¬ 
pendent of help, special preference for working through difficulties himself 
Technological interests and competence manifested at preschool age. Vari¬ 
ous food idiosyncrasies. As an adolescent a very competent technician, at 
much more advanced level than father, but minimal social or athletic 
participation Despite asocialrty, did bis share in a well-functioning family 
unit Fail pie-college employment record. 

c. Despite poor muscle tonus and general lack of conditioning, lasted the 
full five minutes on the treadmill, building up the good lactate of 150, 
pushed self hard Somatotype not outstanding, meso-, ccto-, and endomoiphy in 
that order. Speech tended to monotone, even when dealing with topics of 
marked affective value. A noteworthy feature in his history was a capacity 
to shift interests from one object to anothei, human or technological, almost 
in the manner of tin owing switches A marked degree of fancy life, tending 
indeed to dissociative features, is desenbed (cf. XX) In early adolescence 
social attitudes such as to provoke hostility, not without pleasure therein 
In fancy at least this could involve punishing self, to reach those who would 
be liuit by it (cf. psychodynamics of suicide). 

The assigned Outstanding Traits seem to overstress the ideational to 
the cost of technological interests and capacities. They are, Basic Personality 
Less Integrated, Selfconscious-Introspective, Ideational, Cultural, Asocial, 
Lack of Purpose and Values. As already remarked, tins last may in the 
present case be looked on as not so much a lack as a trend to unusual 
objectives. 

d SAT +1.0, MAT +2 1. Alpha tests show a substantial equality for 
veibal and quantitative at +1 Qcr MAT excess appears distinctly as mo¬ 
tivational, alpha test evidence is insignificantly for supenor verbal aptitude, 
But vocabulary range is only -|- 2 While the easy Block Assemblies are 
1 Ocr high, the difficult are actually .2 a low 

Rorschach response number is negligibly above local average, but richness 
is good It is somewhat, not gieatly, weighted on the Detail side Move- 
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ment is greatly in excess of Color, as it should be. F-\- c /o is about 85. 
There is a greater excess of Animal over Human response than is usual for 
the group. Also lathei unexpected aie a good average of Popular responses, 
and an absence of White Space 

Graphological analysis is not available, general impmsion of the script 
is disoidcrly for one of such intellectual competence. From a descriptive 
standpoint a recent script embodies. Picssure, light. Size, medium. Form, 
tends slightly to round. Spacing, horizontal, extended. Spacing, vertical, 
normal. Baseline, descending; varies mnikcdly within words. Slant, right. 
Connections, lioimal. Ovals, tendency to overclosure. Zones, normal. 
Terminal strokes, variable Capitals, relatively small, t bars, medium height; 
mostly to light of stem, nournl length, ascend, not hooked, i dots low, 
mostly to right. 

Cutam common factois m this case and the following XXVIII (?.*».), 
lend intciest to the close parallelism of the Bcimcutci scoies Either piofilc 
could have been given by the other, so far as the trait-names go; an impor¬ 
tant diffeience might be expiessed in a greatei robustness of personality for 
XXVIII, and the differences are critical foi what an inventory type of ap- 
pioach will and will not pick up. In XXVIII the high Dominance and 
Self-sufficiency are more sccuicly based; in XXVII they have a rathei re¬ 
active and compensatory character. The diftciciit caicci types entejed by 
the two, are to be noted in this connection. 

e. Course work, of Dean’s List guide. Minimal cuiacuuiculai activity, 
minor social participation. 

War service again technological and career developing at a professional 
level along these lines Oveitly satisfactory adjustment in all mnjoi areas. 
Sociability seems to continue well below average, and the life philosophy to 
be more egoistic than the avciage of the pjesent cases, apptoaehing, though 
hardly equalling, Case XX in this respect. 

1. Case XXVIII 

a. This man’s problems expiessed themselves largely on a supeiego level; 
self-discipline to accord with moral standaids; lelated to these, a somewhat 
umcahstic attitude towards family responsibilities. Pose of supcnoiity, mood 
swings. 

i. The socio-economic background is upper middle; father businessman, 
“solid citizen,” with cultural intcicsts. Mother a vivacious personality, 
with considerable intellectual talent, now masked by the usual soual and 
domestic concerns. Antecedents have been variably integrated but within 
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normal limits; no indications of special talents as present in this man. 
Sibs also vary greatly in personality type, some resemblance to this man, 
including similarly high intellects. 

As a small child, shyness and sensitivity, some fears, food ldiosyncrncies High 
intellect remaiked early, high inquisitiveness; this plus the shyness may have 
issued in a self-sufficiency also eaily noted Eaily feelings of athletic in- 
fenonty, disappearing with developing pioficiency. Also with maturation, 
a growing competitive spnit, great energy output, persistence, perfectionism. 
Markedly active in secondary school, football, debating, general social life 

Mathematical interests as fai back as memory leaches (a hobby of this 
sort in the fathei’s history, piobably no longei active in this man’s childhood) 
Considerable early mechanical intei ests, good at work with hands. Good 
pie-college employment lecord 

c. Body-build heavily mesomoiphic, recoid cites as “all bone and muscle ” 
Medium endomoiphy, minimal ectomorphy Observed psychotype corre¬ 
sponds; the only ceiebiotonic fcatuies observed appear a cultuial overlay. 
The athletic patLem (treadmill lun full five minutes to lactate of 164), 
reactions to tiouble and pain aie cleaily somatotonic, blending with visccro- 
tonia occurs in respect to food and social habits The mood-swings observed 
would go with more endomorphy. 

Certain of the assigned Outstanding Tiaits need explanation In all, they 
are Basic Peisonality Highly Integrated, Dominance of Mood, Self-Driving, 
Inhibited, Ideational, Asocial, Social Science Motivations. The first three 
are understandable, especially in the light of post-observational history. The 
remainder have meanings rather special to this case. The "inhibitions” are 
those of a strong superego. Tile ideational life is a function of the high 
intellect, has no escape connotations. The asocial feature is a function of 
capacity rather than tendency to do without The Social Science Motivations 
repiescnt a will to integrate the life of society into a philosophical schema, 
again aie without escape significance. Also m view of the sequel, it should 
be observed that Physical Science Motivations is not recorded despite the 
aptitudes and by no means lacking inclinations. 

d. SAT -J-1.5(7, MAT —f-1.8c7. Alpha verbal -f-1.3o-, with directions 
and mixed sentences subtests m the lead; alpha number -}-2.4cr, with little 
subtest difference, though arithmetical reasoning and highest common factoi 
are in the lead. Vocabulary range, -J-.9cr. This is one of the highest con¬ 
figurations in the total series. Easy Block Assemblies, -j-1.6o-, difficult, 

In Rorschach response, this is a case whose intellect would justify a good 
deal of F, and rather little M or C. Thcie is no reason to anticipate any 
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great swing to IV oi Z), and none is found; what little there is, on the 
side of J'F. There is slight M, no Animal movement; about half the re¬ 
sponses are Form, with a large excess of There is considerable color, 

the score would be 6 (R = 23). This deviates somewhat from the objec¬ 
tivity. even "coldness’ 1 lcpoitcd for the oveit pcisonality pattern, but might 
have a deeper connection with the mood-swings. At the time it was related 
to a hyperkinesis in the oveit conduct. 

Bernreutei scores aie available for this man as noted undci XXVII, and 
leflect very well the evidence of the history as a whole. Neuiotic and Intro- 
versive scores very low, Self-sufficiency and Dominance scotes veiy high. S 
score again very high ("independent”), C scoie low (good self-confidence). 
No such inventory could be asked to "nng the bell” mote clearly than this, 
Picture-stoiy response illustintes one of the simplci inteipictivc pitfalls. 
Manifest content is one of frustiation, ttagedy, defeatism; in the light of 
subsequent history, the figures involved can hardly he understood otherwise 
than as objects of aggressions in the nanator 
e. Subsequent college caieci showed much (contact) athletic participa¬ 
tion, and a varied extracunicular life Academic grades weic high, language 
iritlicr than scientific courses being the tulc. Armed seivices participation 
notably effective, in both combat and non-combat functions, highly com¬ 
mendatory ratings and verbal cxpicssions being on rccotd ftmn supciiois. 
In the words of a recent staff note, “A very self-sufficient Icadci of men . . . 
a pet feet bear for punishment duiing the war . . . came out of it with a gicat 
deal of accomplishment . . . easy, fluent tallcci . . . stage of sotting out his 
beliefs and ideals intending to intcllcclualizc them.” It is pcitiiient to 
tecall that the basis on which this individual was selected, was as among the 
"least sound” personality type in the total senes. 

Post-war career plans are piofcssional, in a vcibal-social area. 

C 

In conclusion, brief comment may be made on the mannci in which these 
specific eases fit certain genet ablations as to body-build, Rorschach func¬ 
tions and the like While the Shcldoman tempciament categoncs have been 
veiv satisfactory, deviations fiom somatotype aie not absent. In XXIV, a 
less developed ectomoiphy is associated with a plincipally cciebiotomc tem- 
pei ament. In XXV, the mat Iced mesomojphy tathci fails of its psycho¬ 
logical counteipait, In XX, XXII, XXVIII, trmjui lcmpciamcnt.il fealuies 
accord well with somatotype. 

In mentally exceptional individuals such as these, one must not expect 
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similar departures from average in antecedents (including parentage), or 
descendants, for that matter Notable deviation fiom antecedents occurs in 
XX, XXIII, XXVII. The antecedents of XXIV, XXV, and XXVIII 
would give more giound to expect the special abilities that they themselves 
show. Of interest aie the superior sibships encounteied on a more modest 
antecedent base, as in XXVI and especially XXVII; though the idles of 
genogencsis and psychogenesis cannot heie be assessed 

Among the critical Rorschach features of this material aLc (a) the low 
foim level in XIX and the paucity of Form responses in XX, both of whom 
aic technologically oriented and competent. ( b ) In XXI the excess of 
Wholes against a Piagmntic lating, and the high excess of Animal responses 
in one of such intellectual status ( c ) The substantial absence of White 
Space response in the relatively “oppositional" XXIII and XXVII {d) 
The heavy excess of C and its excess over 71/ shown by XXVIII, although 
in most of these cases the traditional idle of M . C has been fairly sustained 
XXVI should have had more full Human as well as Popular response, and 
less Human Detail 

A fmtliet word on the learning theme of Aptitude X Motivation. In 
tlie cases heie summarized theie is a tendency for quantitative scores 
to he lughei than veibal On the other hand, Physical Science Motivations 
was assigned in but one case (XXIV), though it could have been justified 
for XXVIII also Relation to ensuing caieeis is complicated by technological 
motivations of the wai, XXIV natutally pursues a technological career, 
in the wai and since But XXVIII, with a closely similar setup, did not 
do technological wai work, and now follows a veibal-social caiecr In the 
remaining seven cases, in whose test aptitudes the quantitative outweighed 
the veibal, XIX, XX, and XXVII follow a technological career, but only 
XX and XXVII aic clearly motivated towaids it. Noi can appeal be 
taken in this matcnal at least, to the spatial factoi This tends to positive 
foi cases XIX, XXI, XXII, XXVII, XXVIII, and of these five, XXI, 
XXII, and XXVIII are in veibal caieeis. The spatial factoi tends to 
negative foi XX, XXIII, XXIV, XXVI, and of these four, two aie in 
technological careeis In XXI and XXVIII, aptitudes weie especially 
stacked towaids science oi technology; both aie in veibal caicers, with no 
account of career maladjustment 

Theie is nothing in the types of careers these men have entered, to dis¬ 
tinguish them from the Study gioup as a whole. The Piognostic in tings 
previously cited give the present appiaisal of the adjustment outlook within 
these caieeis, and for life as a whole These ratings are not yet made 
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for enough participants to afford other than tentative comparisons. In the 
medical mens, as well as those of occupational achievement, they are cer¬ 
tainly not rated lower than the group as a whole. In the aicas of pcisonal 
and social integration the 1 a tings aie generally less favorable, and in con¬ 
formity with tlic types of adjustment problem differentiating this group at 
the time of original observation. 
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THE EFFECT ON SUBSEQUENT MAZE LEARNING ABILITY 
OF GRADED AMOUNTS OF VITAMIN Bi IN THE 
DIET OF VERY YOUNG RATS * 1 

Department of Psychology, Foidham University 


Philip H O’Neill, S.J. 


A Introduction 

Vitamin Bi is essential for the proper growth and function of nerve tissue. 
It is well known that a deficiency of vitamin causes beiiberi, a disease which 
is chaiactenzed by lesions in the nerve tissue of various parts of the body 
with consequent pain and loss of muscular control Because of this connection 
with the nervous system psychologists were not slow to see the possible 
importance of vitamin B x in the field of physiological psychology. How- 
evei, it was not until around 1940 that pure vitamin Bi, or thiamine, be¬ 
came available for psychological reseaich Before that time crude and 
unsatisfactory methods were the only ones at hand for the control of Bi in 
an experimental diet 

At first the chemistiy of the vitamins was so little understood that psy¬ 
chologists experimented with the entire B complex rather than with any 
particular member like Bi (2, 6). Siegfried Maurer in 1935 was probably 
the first to single nut vitamin B x and to study its relationship to a psycho¬ 
logical function (7). His conclusion was that maze learning ability in 
the white rat depends to a large extent upon the presence of sufficient Bi 
in the diet. Others supported his opinion (9, 10, 11, 12). 

But the evidence was far fiom conclusive The principal impediment 
m the way of pi ogress was the ptactical impossibility of obtaining the vita¬ 
mins in pmified form. In 1936 vitamin Bi was selling, if at all available, 
for $8,000 an ounce. So long as the pure vitamins could not be obtained, 
expeiimental animals could not be subjected to specific deficiencies and the 
conclusions from all experimental work had to be correspondingly vague 
and qualified. It was also impossible to study the effect of an excess amount 
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of vitamin in the diet, a topic which promises to be even moie inteiesting 
than the consequences of a 13 1 deficiency 

About 1940, when chemically pure vitamin T3i (thiamine) became avail¬ 
able at reasonable prices, psychologists began to apply the new tool to many 
types of psychological piohlenis, such as, the effect of a thiamine deficiency 
on the rat’s ability to learn a conditioned response (3), its effect upon 
the lat’s susceptibility to convulsive seizincs (8), and the effect of excess 
thiamine on vanous mental traits in children (4). The effect of thiamine 
on maze learning seems to have been overlooked; pcihaps the tedious incon¬ 
clusive expeuinents of the preceding decade had made tins a wcaiisome topic. 
The reason why these were inconclusive will be explained later in more 
detail, but in general it was because they used the inadequate methods of 
the pciiod to conti ol the vitamin content of the diet. Today, thanks to 
the chemists, it is possible to raise lats on a synthetic diet in which the 
amount of the E vitamins is exactly conti oiled Only thus is it possible 
to determine the eftect of vitamin 13 j on the lat’s ability to leain a maze 

In the picscnt cxpciiment chemically pine vitamins weic used. For the 
vanous treatment gioups the amount of Hi in the diet was the only variable, 
langing fiom a severe deficiency to a gioat excess. These rats, i.uscd on 
an experimental synthetic diet, weie compared with a conti ol gioup which 
had teceivcd a completely noimal rat diet, in oidci to determine the effect 
of vitamin 13i on maze learning ability. 

13 . Results of Earlier Experiment** 

Siegfried Mnurej was active in this field almost from the very beginning, 
Ins eailiest aiticlcs go back to 1930 (6). He was probably the Hist to 
state definitely that the vitamin B complex and especially ]3 A have a potent 
influence on learning ability An expciiment lcpoitcd in 1935 involving 
moie than 200 lats may be taken as a good summaiy of Jiis woik (7) 
The experimental giaup of animals leceived an inadequate supply of vitamin 
Hi fiom birth until the age of 45 days, but the animals weic not deprived 
cntnely of the vitamin. The nuising mothers were fed an artificial diet 
containing yeast which had been autoclaved for five liouis at 20 lbs. plea¬ 
sure This piocess destroyed the theimolabilc 13]; however, it is now known 
that other theimolabilc B vitamins, such as pantothenic acid, aie also dcstioycd 
by such tieatmcnt (13) When the nuising females lost a ccitain pei- 
ccntagc of tlicii weight, they were given lamented yeast to keep their weight 
constant. Mauier found that the expeiimcntal group was significantly in¬ 
ferior to a control gioup when both were tested in a Cair maze. Me came 
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to tile definite conclusion that a Bi. deficiency in the diet of very young rats 
reduces their maze learning ability. But this conclusion cannot now be 
accepted as final inasmuch as other B vitamins were also missing from the 
experimental diet 

In 1934 Bernhardt rcpoited the lesults of an experiment in which he 
depiivcd young rats of the entire B complex during the nursing period (2). 
In the control groups the nursing females received a synthetic diet con¬ 
taining yeast to supply the B vitamins, in the experimental group the mothers 
received the same synthetic diet but without yeast and otherwise free of the 
B vitamins For these two groups then the only difference in diet was the 
presence or absence of yeast which is a rich couise of the B complex In the 
learning tests two types of problem were used, a maze and a multiple 
choice situation, escape from water was the incentive in both tests Bern¬ 
hardt found that the vitamin deficient animals weic significantly inferior 
to the contiols Fiom this experiment it is impossible to draw any specific 
conclusion legal ding the effects of vitamin Bj since the cxpci imental diet 
was deficient in the entne B complex 

From 1936 to 1939 Poe, Poe, and Muenzingei published the x'esults of 
a senes of expenmenls on the relationship between the vitamin B complex 
and maze learning in white rats (9, 10, 11, 12) The final experiment was 
a repetition and summaiy of all the preceding (12) In tins study foui 
groups of animals weie used One was the control and received a normal 
lat diet, while the other three were raised on a basal synthetic diet which 
lacked all members of the B complex This diet consisted of purified casein, 
cornstarch, a salt mixture, cod liver oil, and butteifat In ordei to add 
vitamin Bj, the diet was supplemented with an alcoholic extract from 50 
grams of wheat for every 100 grams of food mixture To supply vitamin 
Bo, 10 giams of autoclaved liver were added for every kilo of food mix¬ 
ture One experimental group received only the basal diet, lacking both B| 
and B 2 , a second group received Bj without B 2 , the third had B 2 without 
Bi The differential diet began at the age of two weeks by regulating the 
diet of the nursing female during the last week before weaning, it continued 
after weaning until the pups were seven weeks old at which time testing 
began on a pan of shoit watei mazes Dunng the entne testing pciiod, all 
the rats received the nonnal lat diet The results of this experiment showed 
that all the experimental groups were inferior to the control by every 
measure of learning and all of these differences weie statistically significant 
The group which lacked both Bi and IJ 2 had the poorest scoics of all; the 
Bi deficient group was inferior to the deficient gioup 
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Poe, Poe, and Muenzinger conducted these experiments at the very 
time when great discoveries were being made in the chemistry of the vita¬ 
mins. In 1936 Williams and others worked out the structural formula of 
and synthesized vitamin Bi (13). By 1940 it was possible to obtain all 
the known membeis of the B complex as pure chemicals at reasonable prices. 
From that time on research woikeis could state exactly the vitamin content 
of synthetic diets The work of Poe, Poe, and Mucnzingei is undoubtedly 
the classic of the earliei period but it is now open to fundamental objections 
Bi and B 2 are not the only members of the B complex as these authors be¬ 
lieved (12, pg. 212). An alcoholic extract of wheat contains other B vita¬ 
mins besides Bi because the entire group is somewhat soluble in alcohol; 
autoclaved liver lacks not only Bi but all the thcrmolabile B vitamins (13). 
Therefore the work of Poe, Poc, and Muenzinger offers no valid basis for 
specific conclusions regarding the effect of Bi on maze learning ability. 

After 1940 psychologists adopted the newer methods and used thiamine, 
the pure chemical form of vitamin Bi, to study its effects on human and 
animal behavior (3, 4, 8) Apparently Lush was the only one to use the 
new method to attack the old problem of the effect of Bi on maze learn¬ 
ing (5). She found that thiamine had no effect on maze learning ability, 
but this negative result is probably due to the fact that the rats in her 
experiments were not subjected to the thiamine deficiency at a sufficiently 
early age. The present writer began the controlled diet at six days after 
birth and found that the. gradient for maze learning ability fallows, the 
gradient of the thiamine content of the diet. By using pure thiamine, it was 
also possible to show that an excess of Bi in the diet improves maze learning 
ability above normal. 


C Experimental Procedure 

Eight groups, each consisting of 18 animals, were used in this experi¬ 
ment Every group was subjected to a different type of diet in preparation 
for the tests of learning ability. These treatment groups are designated by 
the Roman numerals I to VIII. 

The first five groups from I to V, were raised on a synthetic diet which 
lacked the entire vitamin B complex. Each day, as a supplement, four 
members of the B complex were added in exactly contioiled amounts. 
B 2 , B c , and calcium pantothenate were added in excess, namely 20y of B 2| 
20y of B 21 and 40y of calcium pantothenate a day for each rat. The symbol y 
(pronounced gamma) means microgram or a millionth of a gram. The 
daily quota of Bj differed for each of these groups. Every rat in Group I 
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received 2y of vitamin Bi a day; these in Group II, 3y; Gioup III, 4y, 
Group IV, 6y; Group V, lOy. The vitamin supplement was presented to each 
animal in a separate glass dish mixed with enough dextune to form a paste. 
The animals never failed to consume the entire supplement Since the rats 
were kept in separate cages, no rat could eat the food intended for another. 
Group VI was the control group. All the rats in this group were raised 
on a normal rat diet consisting of ingredients which occur natuially Group 
VII also received the normal diet but with a large excess of vitamin Bi 
added to the drinking water, namely 5y of Bj pel cc of water. Group VIII 
was iaised on the synthetic diet with an excess of all the B vitamins men¬ 
tioned above, namely 5y of Bj, 5y of B 2 , 5y of B6, and lOy of calcium 
pantothenate per cc of drinking watei On the basis of sample records of 
the amount of dunking water consumed, it was estimated that these rats in 
the excess vitamin groups received between 100y and 200y a day of Bi 
The noimal rat diet which was used in this experiment is sold commer¬ 
cially as Fox Blox It is used exclusively at the Albino Farms, Red Bank, 
New Jersey, and produces huge healthy lats. The synthetic diet consisted 
of vitamin-fiee casein (30 paits), ciisco (5 parts), cod liver oil (3 parts), 
suciosc (57 parts), and Osborne and Mendel salt mixtuie (5 parts). This 
particular synthetic diet has proved satisfactory in tire bio-chcmistiy labora¬ 
tories at Fordham University It may be taken for gianted, tltciefoie, that 
all the rats received an adequate diet except foi the differential amounts of 
Bi. An abundant supply of food was left 111 the cages at all tunes. How- 
evei, since a thiamine deficiency causes a loss of appetite, the thiamine deficient 
animals consumed much less than the others 

Of the 18 rats in Gioup I, no two were fiom the same litter, tins is 
true for all the groups fiom I to VI. The 18 rats in Group VII were from 
10 diffeient litters; those in Gioup VIII were from 12 different litteis 
Consequently, each group may be regarded as a random sample from the 
large i«it population at the Albino Faims; in this way hereditary differences 
were randomized No difficulty was encountered in the process of inter¬ 
changing the rats fiom different litters; the nursing mothers accepted all 
indiscriminately Six rats weie assigned to each female foi n 111 sing 

The controlled diet for each treatment group began when the pups were 
not more than six days old The nuising females received the diet which 
was propei foi the treatment gioup to which the pups belonged but aftci 
weaning at 21 days of age, each rat leceivcd the proper diet of its own group. 
At the end of the eighth week after birth, the differential diets were dis¬ 
continued and from then on all ints received the same natuial rat food as 
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the control, Group VI. In this way the underweight vitamin-deficient ani¬ 
mals gamed weight and strength befoie the maze trials began Table 1 
shows the average weights of the treatment groups at the beginning and 
end of the cxpeiimental diet. That the controlled diet pioduced real 


TABLE I 

Average Weight in Grams of tup 18 Rats in Back Treatment Group, at the 
Beginning and the End of thf Expi rimentai, Dirr 


Age 

I 

II 

Treatment gioups 
III IV 

V 

VI 

VII 

VIII 

1 wee). 

E weeks 

11 8 

80 2 

12 0 

98 5 

122 
108 4 

122 

113 6 

122 
134 1 

12 1 
1509 

11 9 

11 6 

12 2 
125 5 


differences in weight between the groups, is indicated by a Fishci F value 
of 27.08, which is reliable well above the one per cent level of confidence. 

A batteiy of three water mazes was used to lncasuic learning ability. 
These mazes are the same as those used by Poe, Poe, and Mucnzmgci (44) 
and by Bcrnhaidt (3). The two mazes used by Poe, Poe, and Muenzingcr 
aie shoit and each contains four choice points, in the present experiment these 
mazes are designated Maze A and Maze B. The maze used by Bernhardt 
is longer and contains eight choice points; in the present expciiment it is 
designated Maze C. The rat was left in the maze for two minutes and if 
by that time it had not yet leached the escape runway, the effort was counted 
as one trial. The ciitcnon of learning was four errorless tuals out of five 
Each Tat received five trials a day; as soon as the lat mastcied one maze, it 
was given a three-day lest and started on the next maze All rats began the 
series of three mazes in the A, B> C order, at the end of nine weeks 
after bntli Since the differential diet ended at the eighth week, all the 
animals had one week of noimal diet before beginning the maze tests Rec¬ 
ords were kept of the total time and the number of trials required to reach 
the criterion of learning and the total number of errois committed during 
the tuals 

D Analysis of Results 

The results of the maze tests, recoidcd in Table 2, indicate that learning 
ability follows the gradient of the thiamine content of the diet, mole thiamine 
leads to greatei learning ability. In Maze /l, the thiamine deficient gioups 
were the slowest learners, the excess thiamine groups were the best, while 
the control group held the middle position Howevci, tins pattern is clear 
only in Maze //, it is not evident in Mazes B and C. This is a difficulty 
which will be discussed later on. With reference to Maze A, the first maze 
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TABLE 2 

Average Learning Scores in Mazes d, ft, and C or the 18 Rats in Each 
Treatment Group 


Treatment gioups 


Measure of 
lemning 

I 

II 

rn 

IV 

V 

VI 

VII 

VIII 

Total time 
(minutes) 

19 1 

IS 9 

Maze A 

14.0 14 0 

14 6 

134 

94 

10 1 

Number of 
tt in Is 

18 0 

184 

15.4 

14 4 

14 S 

129 

11 2 

11 6 

Numhei of 
eriois 

80 4 

73 9 

57.2 

58 3 

62 7 

51 2 

35 7 

36 4 

Total time 
(minutes) 

3 3 

52 

Maze D 

4 5 5.1 

32 

29 

4 1 

3 4 

Number of 
trials 

8 8 

12,9 

99 

12 0 

8 8 

78 

8 9 

74 

Number of 
eriors 

9 9 

150 

122 

13 6 

10 t 

78 

10 5 

8 6 

Total lime 
(minutes) 

7 9 

61 

Maze C 

S 9 7 3 

47 

62 

8 3 

66 

Numbci of 
trials 

13 3 

10 4 

100 

12 1 

10 1 

10 2 

114 

10 4 

Number of 
ei lors 

36 8 

29 0 

24.4 

31 4 

214 

26 7 

34 9 

27 8 


to bt: learned, the Fisher F test indicates definitely that there are teal diffei- 
ences in maze learning ability between the various treatment gioups. The F 
values lor the intcrgioup differences on the thtec measures of learning 
ability are all above the one per cent level of confidence {Table 3) The 
thiamine content of the diet, therefore, does influence learning ability. 

This is especially true foi the extieme dosages of thiamine, whethet it be a 
scveie deficiency oi a gteat excess Slight thiamine diffeiences in the middle 
of the range have little effect on learning ability To show this more clearly, 
the scores of adiacent gioups wetc combined for statistical analysis Gioup 

TABLE 3 

Tut Fishlr F Raiio 

Foi the mteunenn differences between the eight ti eminent groups, on tluee measuies 
of learning in Maze A r l hesc values foi /•’ indicate leal differences between (he 
gioups above the 1 per cent of confidence, 


Mensuie of learning 

Fishei ]■ value 
foi the mtcimean diffeiences 

Total time 

4 19 

Numbci of irmls 

3 43 

Number of eriois 

4 81 
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I which received 2y of thiamine daily and Group II which received 3y 
■were combined statistically as one group, Groups III and IV (4y and 6y 
of thiamine daily) were combined, Group V ( 10y daily) and Group VI, 
the control, were taken together. The excess thiamine groups, VII and 
VIII, were also treated as one group. 

Between these four combined groups, the thiamine differences aie larger 
and so arc the differences in learning ability. The learning scores for the 
combined tieatment groups are given in Table 4. The F values foi the four 
groups show that there are leal differences between them in learning ability, 
reliable at well above the one per cent level of confidence (Table 5). Evciy 
measure of learning shows that more thiamine in the diet leads to better 
learning scores 

Table 6 gives the intermean differences between particular pairs of com¬ 
bined tieatment groups, together with the reliability of these difteiences as 
measured by the Mest. It will be noticed that the two middle gioups (III-IV 
and. V-VI) aie about equal in learning ability; the differences between them 
aie small and unreliable statistically. On the othei hand theie are laige 
reliable differences between these two middle groups and either extreme 
group. From the physiological standpoint, the minimal leqimement for 
normal physical growth in the lat, is about lOy to 20y of thiamine daily (1), 
Groups I'll, therefoie, suffered a severe deficiency, 2y and 3y a day, Groups 
VII-VIII received a great excess of tile vitamin, 100y to 200y a day. This 

TABLE 4 

Average Learning Scores in Maze jJ of the 36 Rats in Each Combined Tr.eatm.unt- 

Groui* 

Combined tieatment-groups 

Measure of learning I & II III & IV V & VI VII & VIII 


Total time (minutes) 



14.0 

9 8 

Number of trials 


HUH 

13 9 

11 4 

Number of enors 


m Kfffe 

56 9 

36 1 


TABLE 5 

The Fisher F Ratio 

For the intei mean diffeiences between the four combined tieatment gioups, on 
three measures of learning in Maze A These values of F indicate i eardiiferences 
between the groups, above the 1 per cent level of confidence 


Measure of learning 

Fhher F value 
for the mteunenn diffeiences 

Total time 

6 08 

Number of tiinls 

7.76 

Number of enors 

10.8+ 
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TABLE 6 

Intcrmean Differences between Parmcuiar. Pairs or Combined Treatment-Groups 
on Three Measures of Leap-sing in Maze A 



III Sc IV 

V & VI 

VII & VIII 


Total time 


I k II 

5 03** 

5,03** 

9 25** 

III & IV 


0.00 

4 22* 

V & VI 



4.22+ 


Numbet af Utah 


I & II 

3 27* 

4 30*+ 

6 83 

III & IV 


1 03 

3 56* 

V& VI 



2 53 


Number of 

enois 


I & II 

19 36** 

20 25** 

41,09** 

III & IV 


86 

2170** 

V & VI 



20 84** 


indicates a difference which is reliable at the 5 per cent level 
^Indicates a difference which is reliable at the 1 per cent level 


indicates that a severe thiamine deficiency significantly weakens maze learn¬ 
ing ability while a great excess of the vitamin raises it well above normal, 
A mild thiamine deficiency has no i citable effect on the maze learning ability 
of the white rat, 

One other conclusion may be drawn from the data The drinking water 
of Group VII was enriched with thiamine at the late of 5y per cc , the 
drinking water of Group VIII was cmiched not only with thiamine, but 
with other B vitamins, nboflavin, pyiidoxine, and calcium pantothenate 
Nevertheless the learning scores indicate no leliable differences between 
Group VII and Gioup VIII. It may be concluded that when a iat is 
lecciving an abundant supply of thiamine, an excess of the other B vitamins 
will not cause any fuither improvement in learning ability This suggests 
that in the B complex thiamine is the significant factor in legard to maze 
learning ability 

Does the supply of thiamine in the diet influence maze learning ability 
merely because it affects the geneial phj'Sical health of the animal? A larger 
supply of thiamine m the diet leads to greater weight and presumably to 
greater strength for swimming the maze However, thcie is no significant 
coirelation between weight and Learning ability. Foi each treatment group 
taken separately, the weights of the animals when they began Maze A and 
their learning scoies in Maze A were correlated and the correlation coeffi¬ 
cients were all close enough to zeio to be insignificant. Moreover the rats 
were all well fed on a normal diet immediately before and during the 







94 


JOURNAL OF GENETIC PSYCHOLOGY 


testing period Theie was no sign of weakness during the tests On the 
othei hand it is weft known that the amount of tluamme /n the diet afreets 
the giowth and function of nerve tissue; beriberi is the lesult of a thiamine 
deficiency Hence it seems more logical to conclude that in this cxpeiimcnt 
thiamine affected maze learning ability because the very young lats lcceived 
diffcient amounts of the vitamin at the time when the nervous system was 
developing most lapidly 

All of these conclusions aie based on the learning scoics of Maze A 
Mazes B and C which the lats learned after Maze A did not indicate any 
lcliable coi relation between thiamine and learning ability Two explanations 
suggest themselves Either the tlnamine-induccd diffeiences in learning ability 
weie short-lived and wore off bcfoie the lats began Mazes B and C, 01 
Mazes B and G, coming after Maze A, wcic too easy to biing out leally 
existing diffeiences between the groups On the basis of the evidence, it is 
impossible to decide whether one 01 both of these explanations is collect 

However it seems clear to the wiitci that in this experiment Mazes B 
and C wcic too easy to bring out differences in ability even if they still 
existed. The learning scores show that the lats found Maze A much more 
difficult than the other two; and yet, judged by the numbci of choice points, 
Maze C was more difficult than Maze A. It seems clear that positive 
transfer aided the rats in learning Mazes B and C, All of the rats learned 
Maze A first In Maze A the lats had to swim about almost at landom 
before they discovcicd that there was any escape runway; in Maze A the 
rats made 61 per cent of all their errors befoie they found the escape runway 
for the first time In Maze B, almost all the rats found the escape on the 
very first trial, in Maze B, only 8 pei cent of the cirois wete committed 
before the first escape. This means that the nature of the problem had 
changed radically when the rats came to the second maze In Maze A 
they learned something which made subsequent water mazes much easier, 
they learned how to eliminate the first half of the learning period during 
which, in the fiist maze, they made 61 per cent of all their cnors. The 
only conclusion which seems wan anted from the scores in Mazes B and C, 
is that it was a mistake to use three water mazes in succession Perhaps 
some more difficult type of problem should have been offered to make a 
further test of the diffeiences in learning ability which had been lcvealed 
in Maze the lesults from two additional watci mazes arc entirely 
ambiguous. 
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E Conclusions 

1 The amount of thiamine in the diet of very young rats affected their 
ability to learn a water maze. Laiger amounts of thiamine led to better 
maze perfoimance. 

2 A daily allowance of less than 3y of thiamine diminished maze learning 
ability below noimal, more than a lOOy a day nnpioved maze performance 
above normal The amount of improvement and impairment was statistically 
significant and reliable above the one per cent level of confidence 

3 Variations in the thiamine content of the diet between 3y and 100y 
a day did not pioduce any significant effect on maze learning ability 

4. When ints received an excess of thiamine, they did not make any 
fuithei improvement in maze learning ability when large amounts of riboflavin 
(Bo), pyjidoxme (B c ), and calcium pantothenate were added to the diet. 
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SOCIAL FACILITATION OF FEEDING BEHAVIOR IN DOGS 
I GROUP AND SOLITARY FEEDING* 

Department of Psychology, Bischiell University 


Sherman Ross 1 and Jean Goodwin Ross 2 


A. Introduction 

Studies of social phenomena have been made on a laige variety of species 
and in a gieat many ways. The need foi a good unde.istanding of these 
social relationships is of obvious and gieat importance in any approach to 
human behavior. The social factors influencing the behavior of animals 
towaids food have been studied by several investigators. A review and 
analysis of some of these studies may be found in KaU (6). An excellent 
gencial review of the vatious studies on food habits has been presented by 
the Committee on Food Habits of the National Rescaich Council (10). A 
general review, therefoie, of the liiciature will not be presented Several 
significant studies having an immediate bcaung on the picsent problem will 
be discussed below. 

Katz’s review (6) has lepotted some of the studies on social facilitation 
of feeding in such species as chickens (Bayci), rats (Hallow), goldfish, 
paradise fish, zebia fish, shiners (Welty), and monkeys (Hailow and Yudin). 
Katz has discussed all of the findings in tenns of the satisfaction of needs 
as dependent upon the external circumstances (the held). 

Bayer’s woik (1) on the social facilitation of feeding lesponses in chickens 
is of pioneer importance in the field Bayci found that a satiated hen ate 
25-30 pel cent more food in the presence of an actively eating hen, and 33-67 
percent more with three actively eating hens. If three satiated hens placed 
with one eating actively, the effect was less—only about 10 per cent more 
being eaten The dominant hen always attacked the other hen, regardless 
of its cunditton of hunger oi satiation When the hens were fed in a group 
of four one day and separately the next day, they would eat in the order 
of 96 pei cent more food in groups The effects of social stimulation in the 

^Received m the Editonal Office on Apnl 28, 1948 

x Gucst Investigator, Division of Behavioi Studies, Roscoe B Jackson Memorial 
Laboratory, Bar Harbor, Maine, Summer, 1947 

The writers should like to express their sincere thanks to Dr, J P Scott, Roscoe 
B Jackson Memorial Lnboiatoiy, Bar Hnrboi, Maine, for Ills help in cariying 
out the expeiiment, 
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above study aie complicated; however, some of the basic variables are manipu¬ 
lated. 

Guhl and Allee (3) studied eating beliavioi, egg-laying, and weight gains 
in hens living in stable flocks (with well-established peck orders), living in 
isolated flocks, and living in constantly reorganized flocks These wiiters 
report that the hens living in isolation equalled those in the organized flocks 
in the three measures. The constantly reorganized flocks yielded significant 
changes in performance. 

Hailow (5) investigated the social facilitation of feeding in the albino 
rat. He found that a satiated rat did not eat more in the presence of a 
hungry rat. Howevei, gioup feeding (2-5 rats) in rats with no previous 
experience witli solid food lesulted in more food eaten per member when 
compnied with an equated group feeding in isolation When rats had 
previously lived and eaten in groups (4-5 mcmbcis), greater facilitation was 
evidenced in the quantity eaten when fed in pairs on alternate days Harlow 
drew several conclusions in regard to learning, constancy of the facilitation, 
imitation, “envy," size of gioup and age The essential condition foi facili¬ 
tation seemed to be the presence of rats urn esii anted and actively competing 
with the other for food 

Bayroff (2) studied the effect of eaily isolation on later social behavior 
in the white rat He reported only a few cases of consistent social pref¬ 
erences, while theie were a gieat many cases of consistent position preference 
m the choice situation He remaiks that active oi participating animals 
may be necessary to demonstrate the social piefciencc, although tins condi¬ 
tion may intioduce certain effects of “aggressiveness." 

Harlow and Yudin (5) obseived social facilitation in almost all of the 
Macacus rhesus monkeys studied The degiec of facilitation appeared to be 
a function of the active competition between tile monkeys 

Other studies have been made on food sharing behavior in chimpanzees by 
Nissen and Ciawford (7). Nowlis (8) studied the relationship between 
hunger and .the behavior of chimpanzees in different competitive situations. 
He reported on the effects of the dominance-submission relationship to food 
sharing in another study (9) Here a relationship was reported between 
dominance—as measuied by food getting and escaping first from a small cage 
—and food sharing. The most dominant chimpanzee never sliaied and the 
most submissive chimpanzee never received food from him. 

The various experiments mentioned above show the complexity of tire 
eating situation for all organisms Indeed, as Katz (6) has put if . . the 
effects of hunger are to a high degree dependent upon the external circum- 
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stances in which the animals find themselves ” “The hunger impulse, there¬ 
fore, does not rest on a meicly physiological basis” In the piesent experi¬ 
ment an attempt will be made to study the effect of social grouping on 
feeding behavioi in young dogs Further reports will follow dealing with 
the effects of other variables 

B. Method and Procedure 

The experiment was peifoimecl at the Division of Behavior Studies, Roscoe 
B Jackson Memorial Laboratory, Bai Harboi, Maine, during the summer 
of 1947 

1. Subjects 

The subjects for this cxpenment weie 10 puppies fiom two litters of the 
laboratory colony. 

The fust litter was the Fi generation lesulting fiom a Chow (?) and 
Basenji ( rf )cioss The mothei and father weic mated at the laboratory, 
and the litter of four dogs was bom on 16 Apiil, 1947. The litter was 
wormed on 5 June, 1947, and was given an injection of liver B complex on 
the same dav The dogs remained with the mothei until 18 June, 1947. In 
addition to nuising the mother, the young dogs weie able to eat some milk 
and Pablum supplement on 26 June, 1947. Thus, the animals were born 
undei laboratory contiol, and had contact mainly with the mother during 
the peiiod preceding the cxpenment The dogs were given laboratory 
identification numbers on 27 June, 1947, as shown in Table 1, with the sex 
and weight data. 

TABLE I 


Number 

Sex 

Weight 

49+ 

Male 

12 pounds, 2,3 ounces 

495 

Male 

12 pounds, 15 5 ounces 

496 

Female 

12 pounds, 3 6 ounces 

+97 

Female 

12 pounds, 15.6 ounces 


The second litter was the Fi generation from an Irish Terriei (?) and 
a Dachshund ( rf ) cioss. The mothei and father were mated at the labora¬ 
tory, and a litter of eight dogs was boin on 21 May, 1947 Two of the 
eight puppies weie destroyed, and three male and three female puppies were 
kept The littei was woimed on 26 June, 1947, and each dog was given 
an injection of Liver B complex At this time the mothei was removed from 
the littei. Thus, the subjects were born under laboratory control, and had 
contact mainly with the mothei dunng the peiiod preceding the experiment. 
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The dogs were given laboratory identification numbers on July 7, 1947, as 
shown in Tabic 2, together with sex and weight information. 

TABLE 2 


Number 

Sex 

Weight 

505 

Female 

3 pounds, 15 ounces 

506 

Female 

4 pounds, 7 ounces 

507 

Female 

3 pounds, 9 ounces 

510 

Male 

4 pounds, 10 ounces 

511 

Male 

4 pounds, 1+ ounces 

512 

Male 

4 pounds, 3 ounces 


2 Diet 

The dogs were kept on the standard diet of the laboratory. This diet is 
made up of the following constituents: 

Purina Dog Chow Kibbled Meal 

Giound boiled hoi re meat. 

Evapoiated milk 

Abbott’s Halivcr Malt and Viosterol. 

VpC Vin-D'Mmera\ Supplement 

P,iblum 

The meal constituted about 3/4 to 4/5 of the basic dry food. To the meal 
was added the horse meat, the Viosterol, the mineial supplement, and water, 
The food, when presented to the dogs, had a porridge-like consistency 
This food mixtuie was used as the mormng meal and in the experimental 
sessions Duiing the late afternoon the dogs were also given a mixture of 
evaporated milk, water, Pablum, and a little meal and horse meat. Water, 
in a large bucket, was kept in the cage at all times. 

3. Housing 

The Chow-Basenji puppies were kept in a large, wcll-vcntilated cage 
in a converted poultry house, which was used as a mam wing of the dog 
quarters The cage floor measured approximately feet by 12*/j feet. 
The ceiling curved fiom a maximum height of approximately 10 feet to the 
floor. The base of the floor was of cement, and was coveied with wood 
shavings Similar cages housing othei dogs weie adjacent to .mcl across from 
the cage in which the experimental animals weie kept. 

The Terrier-Dachshund puppies were housed in a large, well-Ventilated 
cage in the nursery wing of the laboratory. The cage floor was approxi¬ 
mately 9 l /z feet by 17/2 feet, and was covered with wood shavings Some 
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large platforms, den, and lunway weie also present in the cage Each cage 
was cleaned (feces removed, some clean sawdust put tn, water bucket filled, 
etc,) every morning befoie the feeding session Regular sterilization of the 
cages, in keeping with the laboratory routine, was done 

4 Solitary and Group Feeding 

The basic procedure is concerned with the deteinunation of the exact 
amounts ingested by each of the dogs under the conditions of solitary and 
gioup feeding. A large pan, approximately 7 x 11 x 1^4 inches was used 
in all of the feedings for the Chow-Bascnji, and a pan 8 x $y 2 x 2 for the 
Terrier-Dachshund puppies It was found that these dishes were large 
enough to provide comfortable access by each member of the litter even 
in the gioup situation. No barking, growling, or fighting was evident when 
the dish was used The animals wetc fed in every case in their home cage 

In the group feeding, each dog was weighed immediately befoie the 
feeding m an outei room This weighting, and all othei weightings reported 
here, were made on a Fan banks scale of 35-pound maximum capacity, grad¬ 
uated in 0 25 ounce units Estimates wcie made to the nearest tenth of 
one ounce The food was also weighted on the scale When all the sub¬ 
jects had been weighted, the food weight determined, and the dogs leturned 
to the home cage, then the animals were fed in the home cage for a fixed 
period. This petiod was 90 seconds for the Chow-Basenji subjects, and 120 
seconds for the Terrier-Dachshund puppies Any significant behavior during 
the feeding period was noted by the expemnenters, who were observing from 
a shcltcied cornet of the adjacent alley. As soon as the feeding pcnod was 
ended, the animals weie taken out singly arid reweighted The food was also 
rewcighted. Thus, for the session the data included. food weight before 
feeding, individual weight beioic feeding, food weight after feeding, and 
individual weight after feeding. From these data, the total amount of food 
eaten by the dogs, and the incicase in weight of each dog after the feeding 
were deteimined A basic ordei was used m the handling and weighting pro¬ 
cedure as indicated in Table 3 In the order above Day 1 was concerned 
with gioup feeding, and Day 2 with solitary feeding This a lteination was 
continued until all of the data had been gathered 

In the sohtaiy feeding, each dog was weighed immediately before and 
after feeding as above Howevei, in this case all of the dogs had been 
removed to a holding cage in another pait of the laboratory. After the food 
had been weighed, the dog was permitted to eat in Jus home cage out of the 
same dish described above for the proscubed period Aftti feeding, the dog 
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TABLE 3 


Day 1 494, 495, 496, 497 
Day 2 495, 496, 497, 494 

Day 3 496, 497, 494, 495 

Day 4. 497, 494, 495, 496, etc 

Day 1 505, 506, 507, 510, 511, 512 

Day 2 506, 507, 510, 511, 512, 505 

Day 3 507, 510, 511, 512, 505, 506 

Day 4: 510, 511, 512, 505, 506, 507 

Day 5 511, 512, 505, 506, 507, 510 

Day 6 512, 505, 506, 507, 510, 511, etc 


and Ihc food were weighed, and the amount consumed and the increase in 
weight of the dog wcic deteumned. The next dog was biought in, and the 
same procedure continued. The ordci of handling and weighing were the 
same as used the previous day in the group situation. From the data of 
this section, the increase of weight in each dog, the amount of food eaten 
by each dog, and the total amount of food taken by the four subjects were 
determined. 

The experimental feeding situation (group or solitary) desciibcd above 
took place between 9 and 10 a.m. each day In the afternoon, between 3 :30 
nnd 4 p.m., a supplemental feeding was given to all of the animals in a 
gioup, but no data were taken at this time. 

C. Results and Discussion 

The basic data arc shown in Table 4 This table includes date, condition, 
body weight change of each animal foi each feeding, the total body weight 
change for the group, the food weight change foi each subject for the soli¬ 
tary feeding, and the total food weight changes for each condition. The 
data cover a total of 24 days foi the Chow-Bascnji subjects: 12 days for 
the solitary condition and 12 days foi the gioup feeding condition; and 20 
days for the Terrier-Dachshund subjects: 10 days of solitary feeding and 
10 days of group feeding. 

The analysis of the data shown in Table 4 will be concerned with tlnec 
points First, for the group: was there a difference in the amount eaten (as 
measured by food weight change) under the two conditions? Second, what 
is the relationship between the measures of food intake, body weight change, 
and food weight change? Third, what was the effect of gioup and solitniy 
feeding on each subject? 
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1. Group Results 

Using only the results secured by measuiing the change in food weight 
(shown m Table 4), it was found that for the Chow-Basenji subjects for 
the period of group feeding (12 days), a total amount of 630.9 ounces was 
eaten For the compaiable solitary feeding period, a total of 551.9 ounces 
was eaten. The daily means aie 52 58 foi the gioup feeding and 46.0 for 
the solitary feeding 

For the Tenici-Dachshund puppies for the period of group feeding (10 
days) a total of 131.9 ounces was eaten For the compaiable solitary feed¬ 
ing period, a total of 71 0 ounces was eaten The daily means are 87 5 
for the gtoup situation and 58.1 foi the solitaiy situation 

One method of expiessmg these results is to use a ratio of total amount 
eaten in the gioup feeding divided by the total amount eaten in the individual 
feeding If such a latio is computed for each gioup of subjects, it is found 
to be 1 14 foi the Chow-Basenji puppies, and 151 foi the Teiriei-Dachshund 
puppies These ratios lepiesent a difference of 14 pel cent and 51 per cent 
moic food eaten in the gioup situation ovex the expeiimcnt.il pen'od 

The distributions of amount eaten undci the two conditions were further 
compaicd using the chi-square technique. The suggestion by Weil (12) 
foi the evaluation of growth cuivc data seemed applicable heic The soli¬ 
tary feeding data were taken as the expected lesults and were compared to 
the group feeding data on a day-to-day basis. The chi-squaic values weie 
found to lepresent significant diffeiences at the 01 level 

Hallow’s findings (4) are of peitmencc in this discussion. He lepoited 
significant diftcicnces in the amount eaten in solitaiy and group feeding 
by two equated groups of rats The piesent findings suppoit the interpreta¬ 
tion of social facilitation of feeding in teims of the amount eaten by the 
gtoup of subjects under solitaiy and group conditions The inciease in food 
consumed by the two groups of subjects is in the older of 14 and 50 pci cent 

2 Food and Body Weight Measures 

The basic pioblcm to be discussed in the next section, namely, the effect 
of the feeding situation on the individual pel foimanee, will depend in part 
on the usefulness of the body weight data It will be recalled that in the 
gioup feeding situation, in addition to the food weighing, each subject was 
weighed before and after each feeding The change m body weight, how- 
evei, was the only datum foi the individual in the gioup feeding situation. 
Of couise, tlie body weight changes foi all of the subjects should approximate 
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the total food weight change. This problem does not exist in the individual 
feeding situation, since each subject was weighed before and after feeding, 
and the food weight change could be compared directly 

In spite of enors introduced by the spilling of food, by occasional urina¬ 
tion before weighing, and by defecation in a few instances, approximately the 
same results obtain fiom a considciation of the body weight change The 
latio for gioup feeding to individual feeding fo» the Chow-Bascnji puppies, 
as deteimined from total body weight was 1,16, as compared to 1.24 deter¬ 
mined from total food weight change. The compatible ratios for the Tenicr- 
Dachshund subjects were 1.50 for the body weight change as compared to 
1 51 foi the food weight change 

A product-moment correlation coefficient was calculated toi each group of 
subjects, in which the individual food weight and body weight change meas¬ 
ures (from the solitary feeding data) were used. The coefficients were 0.97 
foi the Chow-Basenji gioup, and 0 99 for the Terrier-Dachshund group. 
It will be seen that a close degree of relationship exists between the two 
measures It is necessary to establish this relationship bcfoie the individual 
results can be considered 


3 Individual Results 

The major aspects of the study should be found m a consideration of the 
effect of the experimental conditions on the individual subjects. It has been 
demonstrated in the previous section that as a gioup, the subjects ate moie in 
the group feeding than in the individual feeding. 

Using only the body weight results for the analysis, the mean amounts 
per feeding in ounces for each of the conditions, together with the ratios, 
are found in Table 5. 


TABLE 5 



Subject 

Group 

Feeding 

Soli La ry 
Feeding 

Ratio 


494 

10,7 

10,4 

1 03 

Chow- 

495 

16 3 

134 

1 22 


496 


9 7 

1 24 


497 

no 

11 3 

115 


SOS 

13.2 

70 

1,86 


506 

IS 1 

9 8 

1 54 

Terrier- 

507 

10 2 

7.2 

1 42 

Dachshund 

510 

16,7 

12.6 

1,33 


511 

17 2 

12 0 

143 


512 

13 3 

95 

1 40 
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Fiom these lesults it can be seen that the latios in every case aie greater 
than 1 00. The ratios lange fiom 1 03 to 1 86 These latios lepresent an 
increase of from 3 pei cent to 86 per cent in the amount eaten by each sub¬ 
ject under the condition of giottp feeding. 

Thus, it can be stated that there aie wide diffciences in the effect of the 
gioup on the individual feeding peifoimance. Howevei, the trend for 
facilitation holds in every case, and inhibition, of eating due to the piesence 
of othei animals is not clearly appaient 

It is not difficult to conceive of inhibition due to social stimulation. The 
lesults of this experiment must, therefore, be mteipieted in tcims of the 
subjects and the expeumcntal conditions. Several variables seem to be of 
importance foi fuithei investigation in this connection Some of these 
might be 

a. Bteed and species . It may be that diffeient lesults might be obtained 
if other bleeds weie used, and that the findings aie dependent on the particu¬ 
lar cioss studied. 

b. Age The possibility of age as a valiable has been laised by Harlow 
It may be that the facilitation repoited heic exists only during the early 

stages of development, and with the appearance of matinity and sexual 
development, such facilitation might not be obtained. 

c Competition It has been suggested that competition is the essential 
factoi. An attempt was made to measure food dominance relationships 
among the subjects, but no lelwblc relationships could be determined. It 
could be that with the development of fixed dominance relationships othei 
effects of the gioup would be found 

d. Pteviotis lustoiy The previous experience of the subject would seem 
to be a rnajoi vanable The picsent subjects had been laised as a littei, 
had mused together, and when weaned had lived togethei Thus, it may be 
that what is repoited m this experiment is lenlly an inhibition of feeding in 
the solitaiy situation, due to ptevious gioup life of the subjects. Some 
effects of solitaiy living have been leported lecently by Ricss (11) foi the lat 
e Conditions of feeding Another majoi vanable of the experimental 
auangements aie the details of the feeding situation In the present experi¬ 
ment, the conditions weie such that a laige amount of food was presented in 
a laige dish If a scaicity of food existed ol if the food dish vveic small, 
possibly othei lesults would have been obtained 

/ Size of gioup Although H«ulow's findings (4) do not seem to indi¬ 
cate an effect due the vaiymg size of the group (3, 4, oi 5 membeis), tins 
is a variable to be manipulated fuither 
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D. Summary 

The effect of feeding with the litter and in the solitary state was deter¬ 
mined by the measurement of food eaten and body weight change in a group 
of four ChoW'Basenji puppies and six Terrier-Dachshund puppies. 

In the group feeding situation, the first group of subjects ate approximately 
14 per cent more than in the solitary state The second group of subjects 
ate approximately 51 pei cent more Individual peifornrance for the two 
conditions of feeding vaned from 3 per cent to 86 per cent increase in the 
food eaten in the gioup situation as compared to individual feeding. 

Several significant variables in regard to tile phenomenon were indicated 
and discussed. 
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STUDIES IN DELINQUENCY- I. PERSONALITY STRUCTURE 
OF DELINQUENT BOYS* 1 

Department of Psychology, University of Arizona 


F C Zakolski 


A Problem 

Of the two major approaches to personality, the holoistic m which per¬ 
sonality is an essential indivisible unity (an in stefi geschlosene Ganzheit) 
destroyed on analysis, and the atomistic in which personality has been de¬ 
fined as a sum of all the traits, abilities, interests, and characteristics of the 
individual (7, p. 24), the latter concept is more susceptible to analysis and 
quantification, and of the two analogous approaches to the study of per¬ 
sonality, the piojective and nomothetic methods, the latter does not yield 
Jesuits which experimenters see “only thiough the refracting lenses of their 
own personalities” (1, p. 286), but this last need not be construed as a 
complete rejection of projective principles. The nomothetic appioach 
seemed the most pionusmg appioach to the pioblem of delinquency m boys 
The study of this atypical behavior must have its focus m the personality 
of the delinquent and in those factors of heiedity and envnonment which 
aie reflected in the personality of the individual. Differentia m per¬ 
sonality structure, in which tiaits foim the facets cxpicssed in quantita¬ 
tive tenns, of delinquents and non-delinquents may be revealed in an 
intensive study of a comparatively small gioup The immediate pioblem 
resolves itself into a triad, (a) What is the personality structure of delin¬ 
quent boys 11 ( h ) What is the personality structure of non-delmquent boys? 
(e) From differences, can a method be found for the prediction of delinquency 
in boys ? 

B. Method 

Fifty boys in an industrial school and 50 boys in a public school served 
as subjects, equated foi age and national origin The mean age foi the 
industnal school boys was 15 5± 0 755 years j the mean age for the public 
school boys was 15 5 ±0.494 years This age group was selected for two 
reasons, more tests arc available which would fit this age group so enabling 

* Received in the Editorial Office on May 16, 1948 

‘Submitted in partial fulfillment of the requirements for the degree of Doctor of 
Philosophy, University of Arizona, 1947. 
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a gieater number of personality aspects to be measured, again, delinquency 
in boys is likely to reach its peak frequency at about this time (3, 4). The 
group selected would present an exacerbation of the delinquency syndrome, 
making differentiation easiei; in younger boys the same tiaits may be pre¬ 
sented, but to so much mildei a degree that the characteristics of delinquent 
boys would be more difficult to uncover Equating for national ongin was 
approximate If the boy spoke Spanish, it was assumed that he had learned 
it at home fiom parents of Mexican national origin and could be matched 
with a boy of similar national background. All of the boys weie white Five 
boys from each gionp had names of non-Latin origin, but spoke Spanish at 
home. 

It was not possible to retain the onginal group with which the study began 
throughout the testing pciiod. Some of the boys in the industrial school 
dropped out of the group foi various reasons such as release from the school 
or inability to read, and had to be replaced. The ncwcomei then began the 
tests with the first and continued through the series. One 01 two of the 
scores in the control gioup could not be used since the boys were reported 
problem or delinquent children. The number 100 represents a lcsiduum, 
it consists of boys who began the tests, weie able to finish them and, in 
the control groups, were considered suitable subjects, i.e., weie not reported 
by the school as serious hehavioi pioblems or delinquents. 

The following standardized tests yielded the data’ 

Revised Army Beta Examination 

Adjustment Inventory (Bell) 

Adolescent Adjustment Inventory (Cowan ct til) 

California Test of Personality, Intermediate Series, Form A (Tiegs, 

Clark and Thorpe). 

Personality Inventory (Flanagan scores) 

Developmental Age Test (Furgey). 

Personality Quotient T e st (Link et al.) 

MacQuarrie Test of Mechanical Ability 

Mental Health Analysis, Intermediate Senes, Form A (Thorpe, Claike, 

Tiegs) 

Otis Self-Administering Test of Mental Ability, Intermediate, Form A 

Mechanical Aptitude Test (Stenquist). 

Behavior Cards (Stogdill). 

Stott’s Inventory (Every-Day Life). 

Personality Schedule (Thurstone), 

Social Adjustment Inventory (Washburn) 

These tests frequently have sub-tests yielding measures of traits, which were 
considered in the analysis of personality 
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Means, sigmas, and critical ratios provided the method of analysis (2, pp. 
51, 201, 211, 213, 215) The criterion of a ciitical ratio of 3 00 or more 
was regarded as indicating a difference between the two gioups not due to 
chance A check on the statistical results was super-imposed by clinical 
observation When both test lesults and clinical impiession were congruent, 
the difference oi similarity weie accepted as valid; when clinical impression 
strongly failed to substantiate statistical findings, the statistical lesults were 
rejected since it is generally recognized that tests of personality in the piesent 
stage of development are not infallible measuies, the lesults can be modified by 
the subjects, a consequence which may be particularly operative because of 
the nature of the study. 

C. Results 
1 Similaf ities 

Results are summarized in Table 1. The following tests did not differen¬ 
tiate between delinquents and non-delmquents 

1 Stenquist Mechanical Aptitude Test 

2. The B2-S (self sufficiency) 

B 3-S (inti ovei sion-cxtrovei sion). 

B4-D (dominance-submission) 

Fl-C (confidence in oneself) 

F2-C (sociability) scoies of the Personality Inventory. 

3, The total scoie of the Adjustment Inventory. 

4 The Home Adjustment, Social Adjustment, and Emotional Ad¬ 
justment scores of the Adjustment Inventory. 

5. The Independence, Resouicefulness, and Personal Responsibility 
scores by Stott 

6. The Personality Quotient Test 

7 The happiness, sympathy, purpose, impulse-judgment, and self- 
contiol scores of the Social Adjustment Inventory 

These results indicate that delinquents are not distinguished fiom non- 
del mquents in the following traits or aspects of personality. These simi¬ 
larities are indicated by critical ratios obtained, confirmed by other studies 
where these exist, and are congruent with clinical impression. 

1 Dominance-submission 

2 Confidence in oneself 

3. Sociability. 

4 Independence in personal mniteis, 

5 Resourcefulness. 

6 Habits of usefulness 

7. Social initiative. 



Comparative Personality Structure 


Trait 

Test 

Intelligence 

Otis 

Intelligence 

Army 

Mechanical ability 

Sten 

Mechanical ability 

MacQ 

Neurotic tendency 

Bern 

Self-sufficiency 

Bern 

Introversion-extroversion 

Bern 

Dominance-submission 

Bern 

Confidence in oneself 

Flan 

Sociability- 

Flan 

Adjustment, general 

Bell 

Home adjustment 

Bell 

Health 

Bell 

Social 

Bell 

Emocional 

Bell 

Personal responsibility 

Stott 

Resourcefulness 

Stott 

Independence 

Stott 

Developmental age 

Furf 

Personality, general 

Link 

Social initiative 

Link 

Self-determination 

Link 

Economic “self-” 

Link 

Sex adjustment 

Link 

Adjustment, general 

Wash 

Happiness 

Wash 

Alienation 

Wash 

Sy mpathy 

Wash 

Purpose 

Wash 

Impulse-judgment 

Wash 

Control 

Wash 

Mental health, total 

MHA 




TABLE I 


of Delinquent and Non-Delinquent Boys Based on Score Means, 

Sicmas, and Critical Ratios 

r 

Mi 

SDi 

Ms 

SDs 

CR 

ConcL 

948 

S2 6 

12 6 

92 7 

10.1 

4 43 


-9S7 

85 5 

10.6 

95.9 

8 84 

5.34 



40 4 

154 

43 9 

10 8 

1 28 



36 3 

114 

54 7 

177 

5 98 


91 

— 5 02 

5 7 

—67 8 

59 7 

7 41 


.92 

6 56 

28 1 

4.12 

36 8 

373 


S9 

—30 9 

38 4 

—43 4 

40 5 

1.59 


89 

21 7 

40.2 

31 2 

43.6 

1 13 


86 

— 6 74 

67 35 

— 3 47 

77 7 

.225 


78 

—4-2 2 

72 0 

—40 9 

43.3 

114 


93 

42.9 

15 9 

37 2 

16 8 

1 74 


89 

10 5 

4 85 

8 64 

6 10 

1 69 


.80 

10 3 

4 94 

5 58 

3 82 

5 37 


89 

13 3 

6 03 

15 2 

5 04 

1 71 


.85 

10 0 

6 30 

S 48 

5 51 

1.31 

Rejected 

84 

56 0 

171 

62 8 

19 5 

1 84 

Rejected 

90 

48 8 

11.0 

55 6 

164 

2 45 


.94 

55 9 

139 

59 4 

14 S 

1 22 


.91 

87 3 

10.6 

97 1 

S 14 

5 14 


87 

124.4 

23 5 

130 7 

24 6 

1 30 


S2 

62 0 

16 1 

59 3 

14 4 

877 


-8S 

505 

11.2 

56.4 

12 5 

2 49 


73 

33 7 

9 50 

32 1 

10 2 

813 


7S 

24 8 

9 13 

23 7 

7.76 

625 


92 

173 0 

40 2 

148 3 

31 6 

3 41 


80- 90 

S 52 

6 14 

5 98 

5 72 

2 14 


li 

321 

17.4 

20 1 

13 5 

3 84 


l * 

25 2 

10.7 

25 0 

3 02 

106 


ii 

61 3 

13 2 

55 0 

12 0 

2 49 


It 

10 S 

5 72 

7.70 

5 23 

2 55 


it 

16 3 

8 62 

13 6 

9 32 

3 52 


954 

1172 

22 4 

138 3 

22 6 

4 71 
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8, Self-determination 

9, Economic self-determination. 

10 Adjustment to opposite sex 

11 Happiness 

12 Sympathy 

13 Impulse-judgment 

14. Self-control. 

15. Behavioral immaturities 
lfi. Mental health assets 

17. Interpersonal skills 

18 Outlook and goals 

19 Self-reliance 

20 Sense of personal woith 
21. Sense of peisonnl freedom. 

22 Feeling of belonging 

23. Social skills. 

Test results indicate that in the following traits delinquent boys do not 
diffei from non-delinquent, but this is so stiongly contiadicted by clinical 
impiesston that the test results are rejected as not representative' 

I Personal responsibility. 

2. Emotional adjustment. 

3 Satisfying work and recreation 

4 Family relations 

5 Community relation. 

6 Neurotic tendency. 

It may be noted that the validity of the results is undermined by the in¬ 
equalities of reliabilities in the scores The reliabilities of the scores are 
indicated in Table 1. 

The preceding analysis shows how the delinquent is in many ways similar 
to the non-delinquent It is the presence of these traits which suggests that 
the change to non-delinquent behavior is possible and not prohibitively diffi¬ 
cult. However, society sharply difteientiatcs the two groups and the diffid¬ 
ences between them are important. 

2 Diffei ences 

The following tests differentiate between delinquent and non-delinquent 
groups (Table 2). 

1 Otis Self-Administering Tests of Mental Ability, intermediate, 

Form 4. 

2 Revised Army Beta Examination 

3, MacQuarie Test of Mechanical Ability 
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TABLE 2 

Comparative Personality Structure of Delinquent and Non-Deiinqiilnt Boys 
Significant Differences Based on Means, Sigmas, and Critical Ratio of Scores 


Trait 

Test 

> 

HI, 

SD, 

Mi 

SD , 

CR 

Intelligence, yeibal 

Otis 

948 

82 6 

12 6 

92 7 

10 1 

4,43 

Intelligence, non-verbal 
Mechanical ability 

Army 

,987 

85.5 

106 

95,9 

8,84 

5 34 

MacQ 


36,3 

11 4 

54 7 

17.7 

5.98 

Neurotic tendency 

Bei n 


— 5 02 

5,7 

—67 8 

59 7 

7 41 

Health adjustment 

Bell 

,93 

10 3 

4 94 

5 58 

3.82 

5 37 

Developing age 

Fvwf 

91 

87.3 

10 6 

971 

8 14 

5 14 

Adjustment 

Wash 

92 

173 0 

40 2 

148 3 

316 

3 41 

Alienation 

Wash 

80-90 

321 

17,4 

20 1 

13 5 

3 84 

Mental health 

miia 

954 

117 2 

22 + 

138 3 

22 6 

4 71 

Mental health, liabilities 

MHA 

924 

43,7 

165 

65 6 

131 

5 69 

Emotional instability 

M13A 


8 S2 

3 65 

11 9 

4 00 

4 02 

Feelings of inadequacy 

MHA 


8 20 

3 75 

10,6 

4 06 

3 05 

Physical defects 

MIIA 


12 3 

456 

17,0 

3 37 

5 87 

Nervous rqanifestations 

MHA 


11 4 

4.76 

16 3 

2.88 

6 23 

Adjustment, total 

CPI 

,932 

114 5 

23 9 

1360 

23 4 

4 54 

Self-adjustment 

CPI 

898 

55 9 

144 

68 4 

13 7 

4 43 

Withdi awing tendencies 

CPI 


7 52 

3 76 

10 7 

3 28 

445 

Neivous symptoms 

CPI 


8 92 

3 50 

11 8 

2 79 

4 5+ 

SolirI adjustment 

CPI 

873 

58 8 

130 

57 8 

117 

3 63 

School relations 

CPI 


9 38 

2 90 

112 

2 68 

3 22 

Anti-social tendencies 

CPI 


8 12 

3 10 

10 0 

3 19 

2 98 

Problem attitudes 

Keys 

90 

43 0 

18 + 

32 6 

141 

3 17 

Pioblem behavior 

Stog 

92 

57.7 

20 4 

35 2 

17 6 

5 82 


For legend see legend for Table l 


4 Bl-N {Neurotic Tendency) scoic of the Peisonality Inventory 

5 Health Adjustment scoie of the Adjustment Inventory (Bell) 

6 Fur fey Test of Developmental Age 

7 Social Adjustment and nlienation scores of the Washburn Social 
Adjustment Inventory 

8 Mental Health Analysts 

9 Mental Health Liabilities, Emotional Stability, Feelings of in¬ 
adequacy, and Neivous manifestations scores of the Mental Health 
Analysis 

30 California Test of Personalty 

11 Withdiawing tendencies, nervous symptoms, social adjustment, 
and school relations scores of the Californio Test of Personality 

12. Personnl Index. 

13 Behavior cards 
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In the following traits delinquents differ fiom non-delinquents: 

1 Intelligence, verbal and non-verbal, 

2. Mechanical (possibly clerical) ability, 

3 Neurotic tendency 

4. Health adjustment, 

5, Developmental age 

6 Mental health 

7. Mental health liabilities 

8 Emotional stability 

9 Feelings of inadequacy 

10 Reported physical defects 

11. Nervous manifestations 

12 General social adjustment 

13 Self-adjustment 

14 "Withdrawing tendencies, 

15 Nervous symptoms. 

16, School relations, 

17 Anti-social tendencies. 

18. Problem behavior. 

19, Problem attitudes 

20 Emotional adjustment 

21 Satisfying work and recreation 

22 Family relations 

23 Community relations 

D. Conclusions 

The delinquent boy is less intelligent, has less of a certain type of me¬ 
chanical or clinical ability, his health adjustment is less good, he is less social, 
less well socially adjusted, lus school abilities aie poorer, his family relations 
are less good, and his community relations are poorer. The delinquent boy 
presents a psychological deficit. His is a less adequate personality. 

Delinquency can probably be predicted from lower scores with some suc¬ 
cess after the method described by Spungbctt (6) The pre-delinquent boy 
is confronted with a series of failures or inadequacies which finally sup¬ 
purate into the full-fledged clinical syndrome. Clinical delinquency however, 
becomes more than a series of inadequacies or failures, it is a positive adapta¬ 
tion to unresolved and apparently unsolvable problem. The delinquent boy 
has found an answer; he has found a mode of reaction which solves his 
problem, at least temporarily, a behavior pattern which becomes indurated 
with time. Shields (5) has drawn a similar conclusion for criminals, that 
the criminal is an inadequate personality unable to meet the problem of 
social, economic, emotional, and Love security. The criminal is more than 
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this, he is an inadequate personality which discovers criminality or delin¬ 
quency as a mode of reaction which solves some of his problems, in a manner 
which grows into a stable habit-system 

The major difference between delinquents and non-delinquents stems initial 
psychological inadequacy plus the development of a new, socially unaccept¬ 
able, adjustive reaction which society designates as delinquency. 
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STUDIES IN DELINQUENCY. II. PREDICTION OF 
DELINQUENCY IN BOYS* 1 

Derailment of Education, Umvei shy of Anzona 

F. C Zakolski 


Case studies, which give a sense of concieteness to psychological research 
and are a welcome qualitative contribution to the problem, have not been 
included in this study since excellent studies of delinquent boys exist. Quan¬ 
titative studies m education have been criticized as '‘statistic.il fioth” (3, 
p. 18) Qualitative discoveries can be of great value and l esc arch need not 
be conducted as if there were no truth but statistical truth. Nevertheless, 
Sarbin (6) has been able to show that clinical material adds nothing in 
efficiency to statistical methods of prediction when case study material is 
compared to actual lal methods 

Lawshc and Thornton (5) have made use of the regression equation for 
prediction with marked success Howevei, it did not seem advisable to 
apply the method to the prediction of delinquency in boys There is a heavy 
affective concomitant found in working with maladjusted boys Extensive 
and repeated testing does not influence the situation favorably. It often 
repicscnts an assault on the personal mtcgiity of the individual paiticulaily 
in the delinquency, and easily leads to vanous degrees of negativism Test-, 
themselves are not without an irritating influence The entire situation is 
apt to pioducc an unreliability in the results and in a field wheie the 
vanabihty of data is the despaii of mvestigatois. Again, when the varia¬ 
bility of the data is consideied and the small decrease which the sigma 
of estimate repicsents ovei the sigma of measincmcnt, the determination of 
regiession equation weights seems an unprofitable task Lastly, the regres¬ 
sion equation method is cumbersome to use, a fact which would militate 
against the use of the results in schools where the prediction of delinquency 
could be made with greatest fruitfulness Foi these reasons, a single instru¬ 
ment which would reduce overlapping to a minimum and add precision 
to prediction may answer the need better than a regression equation based 
on multiple vanables. An attempt was made to construct such an instrument 

From the tests used, 1,385 items more analyzed by means of Zubin’s 
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nomogiaphs from which were derived probabilities that items truly differen¬ 
tiate the two groups (7). P was lead directly from the Zubin’s nomograph 
(Chart HI) and the level P ===== 01 was chosen as showing true differences 
between the two groups. From the 1,385 items analyzed, 240 met this level 
of significance. The equivalent values of P in units of normal distribution 
were used as a basis for unitary weights, as shown in Table 1. 


TABLE 1 

BASIS FOR THE WEIGHTING OF ITEMS (4) 


Diffeicnee 


Weight 



When the items were weighted, each odd item was matched with an 
item of equal weight. The method of logically equivalent rather than 
random-split halves seemed defensible foi the calculation of odd-even reli¬ 
ability. Random splitting would yield a smaller reliability but not a tiuer 
one (2). The half composed of odd items was thcoietically equal to the 
half formed bv the even items • the two halves of the test appeared equiva¬ 
lent. This matching of item for item by weight furthei reduced the number 
from 240 to 228 since some items could not be matched. 

Because of the nature of the test, a truth scoie was introduced. This 
consists of 52 items, the response to which is known with some certainty 
An example of such an item is, "Do your muscles ever shiver or shake when 
you get cold?” The expected response to this query is rather certain. The 
responses to some items (as, “Did you ever cry at a movie ? ”) are less cer¬ 
tain, and a rather liberal criterion of 26 for the truth score was permitted 
This score is derived from 52 items placed at regular intervals throughout 
the test, and again a weight of one toward a tiuth score was assigned when 
answered as expected Possibly the tcim “rapport scores” would be a better 
choice, it is a measure of the extent to which tile boy is willing to reveal 
himself ot seeks to hide himself. This score, however, is used only as an 
indication of rapport and does not enter into the delinquency score where its 
uncertain values would muddy the results. 

The assembled test was administered to about 300 delinquent boys m 
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Arizona and California State industrial schools These boys come from all 
parts of Arizona and California, and the California group may be regarded 
as a particularly fine sample. The test was given to an equivalent number 
of boys m a public junior high school m Tucson, Arizona. The age range m 
both groups was 12-17, the range in which the test would be most useful. 

Odd-even reliability of rationally equivalent halves of the test was deter¬ 
mined to be 0 834dc 007 conected to .910±.007 The mean for the de¬ 
linquents was found to be 327 0, a standard error of 90 5, with N ■= 265 
Statistical determinations fot the non-delinquent group were' M = 126.2. 
SD = 58.1, N = 265. 

The items themselves give some assurance of validity since they wcie in¬ 
corporated into the test because they distinguish the two groups according to 
a given critcuon The validity of the test as a whole is its ability to dis¬ 
tinguish a dichotomy. The extent to which the test scores were determined 
from bi-serial >, found to be 0 998:+: 008. The tests results yielded a criti¬ 
cal ratio of 29.2 These statistical techniques are strong indications that 
test validity is item validity. 

Again, in the public school group, tests of known delinquent and problem 
children, as reported by the principal's office, weie eliminated fiom the non¬ 
delinquent gioup. Some of the scores in the non-delinquent group were ic- 
tained although they wcic made by pioto-dclmquents, boys who have com¬ 
mitted punishable acts, but weie nevci in open conflict with school oi court 
This was done to keep the differences at a conscivative level. It also seemed 
best to retain these scoics since children who never commit a punishable 
delinquent act must be laic, and ceitainly not truly representative of the 
group. The scores were included since the boys were not ovcitly malad¬ 
justed, and their coveit behavior could not be determined more certainly 

The mean for non-delinquent boys, 126.2, and the mean for delinquent 
boys, 327.0, may be constdcied psychological Plimsoll marks The first 
Plimsoll represents the line or point above which the individual may not be 
loaded with delinquent tiaits without exposing the boy to the danger of 
falling into delinquency. The gieatei the use of the scoic above this mailc, 
the gicater the chances of becoming delinquent 

The second Plimsoll maik, 327 0, is the mailc above which the boy will 
certainly come into open conflict with authorities, no boy making a score 
above this point was m the non-delinquent group. Scores falling below the 
mean for non-delinquents are considered non-delinquent scores. No delin¬ 
quent, proto-dclinqucnt, oi pioblom boys were found below 126 2 Scores 
falling above the mean foi delinquent boys aie delinquent scoies, All boys 
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of delinquent boys but have not engaged overtly in punishable delinquent 
behavior Delinquency would be veiy easy for them; it seems only a step 
away. Ficquently piopc-delinqucnts arc neglected children The last group 
is made up of problem boys. These have not yet been brought into court 
but arc already in open conflict. Rodin (1) reports that 92.5 pel cent of 
the problem children in his study had become delinquent oi criminal by the 
time the boys leached 21 and the girls 18 years of age. 

None of these classifications is exclusive. Tabic 2 will assist in the inter¬ 
pretation of raw test scores and the prediction of delinquency. 
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AN EXPERIMENT IN PURSUIT OF "COLOR-BLINDNESS”* 
Department of Psychology, Wichita Unweisiiy 


N. H. Pronko, J W. Bowles, Jr., F. W. Snyder, and D. L. Synolds 1 


An explorntoiy study by two of the wnteis (7), utilizing the Dvorinc 
(4) Coloi Pei ception Testing Charts, showed a developmental trend in the 
coloi naming and discrimination responses to coloied digits investigated in 
a gioup of 74 S’s tanging fiom tluee to eight years of age. 

It was also found that none of the three-year-olds was able to name 
the standaid hues or giay properly. Foi example, red was called brown, 
blue, and pink, while blue was misnamed led, puiplc, green, and black Sub¬ 
sequent age gioups showed a giadual incicasc in effectiveness of color nam¬ 
ing No sex differences weic found 

As regards cither naming or tracing the Dvoiine digits, none of our 
thicc-year-olds could rise to tile occasion. Following age groups, however, 
showed an incicase to 77 pci cent i espouses at the eight-year level. Again 
sex differences wcie found to vaiy moic within the sex groups than be¬ 
tween them Picschool S ’s wcic shaiply distinguished from school groups 
in both pcrfoimanccs. 

In tcims of conventional coloi pctccption theory, which sharply separates 
sex groups on an alleged hereditary basis, such results as we obtained were 
piovocative enough to wauant a more claboiatc investigation particularly 
around the school entering ages inasmuch as the “tlneshold” foi the acquisi¬ 
tion of coloi discriminations of tile type demanded by the Dvorinc charts 
seemed to be indicated at around this point. It was also hoped that data 
might be uncovered pci taming to the pioblem of the alleged differential 
“color-blindness” of the sexes. The end result was the present study. 

A Experimental Method 
1 . Mate i mis 

The Dvorinc (4) Color Perception Testing Charts weie selected for 
this study pumaiily because this is a rather new test and because it appears 

"Received in the lidiloiial Qlhoc on June 9, 194S 
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to be more complex or sensitive, at least as judged by the greater number 
of charts (60) and greater combinations of hues and digits in comparison 
with other standard tests. 

2. Subjects 

In order to avoid selection of subjects we arranged to include the entne 
population of the kindergarten, first, second, and third grades of the Fair- 
mount school. In addition to a full coverage of the range of individual 
differences, we also obtained a rather homogeneous socio-economic gioup by 
restricting ourselves to this sample. Our total group, thus, included 245 S’ s, 
119 males and 126 females These were distributed by grades in the follow¬ 
ing manner* 19 males and 25 females in the kindergaiten, 31 males and 34 
females in the first giade, 34 males and 32 females in the second grade, and 
35 males and 35 females in the third grade. 

3 Pt ocedin e 

Each S was administered the Dvorine chaits individually in a room per¬ 
mitting daylight illumination of the test materials placed about 16 inches 
from the eyes. A number recognition test was used to determine whether 
or not 5 would be asked to name or trace the digits appearing on the plates. 
In the kindergarten and first grade, many of our S’s had to be required to 
trace the numbeis appearing in the charts However, the data employed 
here compaie our iS’s on the basis of their number recognition throughout 
the test as well as on their performance in the color nomenclatuie portion 
of the test. This latter requires the child to name hues and tints of eight 
basic colors of the lotating disk, a ciicular opening permitting the exposure 
of one color at a time so as to prevent color recognition by contrasting it 
with another seen at the same time. 

After the color nomenclature test was completed, each S was shown the 
first chart in the book, the number was indicated to him and then he was 
asked to report the number or numbers appearing in the subsequent plates, 
exposed to him one at a time. Passes and failures were quickly recorded by 
checking in the appropriate column on the record sheets. In the event of 
a '“wrong” response (ie., a number other than the one on the chart), this 
response was also recorded. 

It should be pointed out that rapport was easily established with our S' s, 
this was indicated by their eager participation in an activity that came ns a 
welcome distraction from the daily classroom routine. 
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The CR foi kindergarten males vs females is 83 foi shades and 1.57 for 
tints, while CR's for the other grades aie still lower. Even visual inspec¬ 
tion shows sex diffeienccs to be either insignificant oi non-existent foi both 
shade and tint responses in the other giade levels 

A more specific analysis of nomenclature data is shown in Table 1 where 
percentages of color naming responses foi sex and age groups me shown 
for each of the tints and shades An ovei-ali icmaik about these results 
should fiist call attention to the fact that none of the CR *s heie is statistically 
significant since none is ovei 2 88 

Furthermore, out of the 64 possibilities for significant sex differences, in 
onlj' seven instances are the CR’s over two but undei 2 88. In fact, in one 
case males aie supenor while in six instances females aie slightly supeuoi 
but, moie important, all these seven cases occui in the tint category of 
naming lesponses It will be noted that all the CR’s in the shade lespouses 
are under two and that at the third grade level sex diffeienccs leach almost 
a vanishing point 

It is interesting to compaie the CR of .28 foi the male vs female diffci- 
ences in the violet shade lesponse with the CR that approximates a 3.0 level 
of significance foi the sex differences in the violet tinl class of naming re¬ 
responses There is a suggestion here that males and females name standard 
colois similaily but are fiom eailiest times differentially educated with icspcct 
to tints of die same hues 

It should also be pointed out that although the sex diffeienccs foi violet 
tint responses yield a CR approximating 3.0, nevertheless the diffeienccs 
for the blue and red shade and tint naming responses yield low CR’s indicat¬ 
ing lack of sex differences Since in teims of tiaditionnl color theoiy, led 
and blue are components of tile violet color, this disciepancy of lesults offers 
some embarrassment to that theory. 

Furthermore, if one oveilooks the lack of significance in sex diffeienccs foi 
all our groups in the violet shade lesponses and restucts attention to the 
violet tint poition of Tabic 1, there is an appaient dcciease in the sex differ¬ 
ences as indicated by the lower CR’s for first, second, and thud giade boys 
and girls While these differences are not consistent, nevertheless, they show 
a trend which may be mtcipreted as a reflection of ,i gcncially incieasing 
familiarity and resultant discnminability of the violet tint with age inciease. 
Certainly, our data could not be easily reconciled with any theoiy that 
speaks in teims of an alleged inheient defectiveness for “pciccivmg violet.” 
Mere inspection of the reversal of the male-female percentages foi violet as 



TABLE I 

PERCENTAGE OF S ’$ CORRECTLY NAMING EACH OF THE EIGHT DVORINE SHADES TO TINTS AND CRS 

for Six: Differences b\ Grade Group _ 
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FIGURE 2 


Percentage of correct naming responses 
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The most apparent result concerns the discrepant percentage of correct 
naming responses as shown for our kindergarten group. There is a great 
gap between the earliest age gioup and the three others. The percentages 
of conect naming responses is 7 per cent for kindergarten males, 20 per 
cent for the females, while the overall percentage is 13 per cent Note that 
tlie first gi a tiers show an increase to 6S per cent for males, 67 per cent for 
females, and 67 per cent foi both, The second and third graders apparently 
reach a plateau ranging only between 84 and 88 per cent 

As far as sex diffcicnees are concerned the largest such difference occurs 
in oui kindergarten gioup, but it is not statistically significant as indicated 
by the low CR of 1 31. In the other grades, sex differences are negligible 
However, since any possible sex differences in responding to individual charts 
might be obscured by this averaging pioccss, it might be profitable to analyze 
the data by individual chat ts. 

When tilts is done, we find that in 41 cases the discrepancy in the per¬ 
centages of correct responses between males and females ranges only between 
zero and four pci cent. In the case of 16 charts the sex differences range 
between five and nine per cent and foi only two plates is the difference in 
the percentage of conect responses gicatcr, namely between 10 and 14 per 
cent and in these two instances male responses are supcuor. However, even 
in the last instance these differences aic not significant, for the CR 's derived 
here arc 2.06 and 2.50. When we consider the lelative performance of the 
sexes for nil the cliaits, wc find that in 35 cases males arc supenor, this is 
59 per cent of the total possible Females are superior on only 15 plates 
or 25 pci cent ol the total possibilities. In mne charts or 16 per cent of 
the time the sex groups are equivalent 

Another attack on the pioblcm of sex differences is made possible by an 
analysis of the data involving Dvorinc's Chaits 2, 3, and 4 which are alleged 
to be visible to peisons with normal color perception and are said to induce 
varied responses fioni those with defective color perception. 

Although wc have found no sex diffciences in the analysis of the responses 
of our total gioup, such differences could conceivably show up in the various 
grade groups, especially with respect to the thiee plates most diagnostic of 
color blindness. These are Plates 2, 3, and 4. Critical ratio tests of these 
sex differences do not appioach statistical significance, the highest reaching 
a value of only 1 23. 

Since, accoidtng to Dvorine, subjects with noimal color perception pass 
Plates 2, 3, and 4, an analysis of our data in this lespcct seems to be called 
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TABLE 2 ( continued) 

Kindergarten First Grade Second Grade Third Grade Totals 

Chart M F M+F M F M+F M F M~\~F M F AT+ F M F M~rF 
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for. Such an analysis is available in Tabic 3. With regard to naming, 
approximately 90 per cent of our kindergarten S ’s failed all three plates 
We find that about 40 per cent of first gradeis fail all these diagnostic 
plates as compared with 30 per cent of second giaders and 17 per cent of 
third graders Should \ye talk m tcims of color blindness as defined by 
Dvorine (namely missing one of these diagnostic plates) then piactically 
all our subjects are color blind. In tile kindergarten group, approximately 
98 per cent; in the first grade, 94 per cent, in the second grade, 85 per cent; 


TABLE 3 

Showing Number oe S's Naming Zero Onp Two, or Ihrfe or thf Three Dvorine 
Plates Most Diagnostic of Color Bunoness (Pi aihs 2, 3, 4) 




Male 

Female 


Male 

Female 

No plates 

No 

% 

No 

% 

No. plates 

No 

% 

No 

% 

passed 

S'a 

S’ s 

S ' s 

S’s 

passed 

iS's 

S l s 

S's 

S ' 3 


Kindergaiten 




First Grade 



3 

1 

s% 

0 

0% 

3 

2 

6% 

2 

6% 

2 

0 

0% 

1 

4% 

2 

8 

26% 

10 

29% 

1 

1 

5% 

1 

4% 

1 

9 

29% 

7 

21% 

0 

17 

90% 

23 

92% 

0 

12 

39% 

15 

44% 


19 

100% 

25 

100% 


31 

100% 

34 

100% 


Second Grade 




Thud Grade 



3 

5 

15% 

5 

16% 

3 

9 

25% 

8 

23% 

2 

9 

26% 

9 

2S% 

2 

10 

29% 

9 

26% 

1 

S 

24% 

10 

31% 

1 

10 

29% 

12 

34% 

0 

12 

35% 

S 

25% 

0 

. 6 

17% 

6 

17% 


34 

100% 

32 

100% 


35 

100% 

35 

100% 


and in the third grade, 75 per cent of S’s are “color blind." Such sex 
differences as exist, ranging from minor to insignificant ones, favor males 
about as often as females 

We have indicated that, according to the Dvorine Test, 75 per cent of our 
third grade sample was diagnosed as color blind by their failure to pass the 
three most sensitive plates. Let us follow that 75 per cent of oui third 
grade group and observe their responses to plates with differing figures but 
with the same color combinations as in the charts failed. Tabic 4 shows 
this analysis, The reader will note how inconsistently these same subjects 
perform on similarly colored plates. Thus, 86 per cent of tile 15 males 
and 69 per cent of the 16 females who failed plate “95” successfully passed 
Plates ,l 5’’ and “79'’ employing the same color combinations. 

As concerns Chart ’‘26," with red 2 on gray background and blue 6 with 
violet ground, 88 per cent of 17 third-grade males and 81 per cent of third- 



Showing How Third Grade Male and Female S’s Who Failed “Diagnostic” Plates Perform on 
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giade females who failed tins plate, passed Plate “84’' (red digits on giay) 
and Plate “56” (blue digit on violet). Furthermore, 75 per cent of the 
males and 71 per cent of the females of the same sample who failed Plate “8” 
(blue and green on orange giound) successfully passed all thee plates utiliz¬ 
ing blue digits on orange, blue digits on green, and green digits on oiange! 

It will be recalled that the first two diagnostic charts employed digits of 
two different hues on backgrounds of two diffeicnt hues. If such a chart 
is diagnostic of “color blindness, 5 ' then one might expect out S’s to be success¬ 
ful on one of the plates with colors like those of the part of the complex 
diagnostic plate which he may have passed Put when he passes a further set 
of test plates employing all the diagnostic plates that he failed, then 
“coloi blindness” is indeed an evanescent phenomenon Now you see it, 
now you don’t! Note that approximately 75 pel cent of this “color blind” 
group is not “color blind” by other plates in the series of the same color 
combinations 

The const!uction of the Dvonne Tests prevents an analysis m terms of 
different digits holding color combinations constant, with the exception of 
the above analysis of the diagnostic plates which is complicated by the intro¬ 
duction of three or four colors on one plate. But if color perception is an 
absolute affait of discriminating a hue pe> se rather than interrelationship 
of colored digits and colored backgiouiuU, then there should be no radical 
upset in the results obtained wheie theic is a reversal of figure-ground hues. 
But Tabic 5 shows a variety of differences in the percentages of S’s passing 
two plates with the color combinations reversed in the way indicated. The 
first column lists those charts selected on the basis of the fewest S’s passing 
them, which range from 15 to 57 per cent This is in contrast to the range 
of 60 to 77 per cent that pass plates where coloi combinations of figuie and 
ground have been reversed although it is true that the shape of the digits is 
also a variable, perhaps the determining one. 

We call especial attention to Plate “99” (green on yellow) with a 15 
per cent pass as compared with Plate “62” (yellow on green) with the per¬ 
centage passing this plate rising to 64 per cent. Other percentages vary 
from 7 to 25 per cent difference. 

One other observation remains to be made about the data of this same 
table. An examination of the hue combinations in Column I shows no such 
striking contrasts as may be noted in other plates of the sciics Yet these are 
characteristically failed However, Column 4 with the same combinations 
m reversal are consistently passed by relatively high pciccntages of the same 
S's, Since the only other variable is a difference in the digits, we suggest 
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that digit shape may be an important factor in the kind of color perception 
tested here, although \vc Tcalize that such a hypothesis can only be investi¬ 
gated experimentally. Accouling to Dvonnc (3, p. 132) his results show that 
. "when an individual with defective color disciimmation failed the orange- 
green combination chart, lie also failed the blue-purple chait as well; in no 
instance did anyone fail one chart and pass the other.” With such clean-cut 
findings in his adult gioup, wc have analyzed oui data in oidei to see if the 
same liile applies to our young S’s. Reexamination of the individual record 
sheets shows that foi those of oui eight S's in the first, second, and thud 
grades who failed the oi ange-on-green chart (28), three or 38 pei cent weie 
neveithcless successful in the blue-on-violet chait (56) Of the 41 S’s who 
failed bluc-on-vtolet (56), 36 or 88 per cent passed the oiange-on-green plate 
(28) 

Dvonnc (3, p. 132} also states that among lus office patients he found 
ceitain individuals that failed his (2) scieening test. When these weie 
examined on the lengthier Color Pciccption Testing chaits, the same ns those 
used in oui study "All of them showed the usual weakness for ceitain 
specific coloi combinations that are gencially found m the so-called "color¬ 
blind” individuals. In no instance did a patient fail the screening test and 
later pass a moie complicated and lengthy test” While it is tiue that we 
did not admiiustci the scieening test, we have ncveitheless compaied color 
combinations in the diagnostic charts employing the same hues as those of 
the screening charts with additional test charts of the same hues (cf Table 
4). It will be recalled that approximately 80 pei cent of our S’s were suc¬ 
cessful on charts that matched hues of plates that they previously failed. 
A furtlici analysis of plates with the hues of the two scieening plates reveals 
contiadictory lesults. From 33 to 82 pci cent of S’s failing one plate rveie 
successful with another chait with same hues but in a rcveisc oidei. Instead 
of showing a specific color deficiency, lesults from our S ’s indicate that the 
perception here tapped is itself a highly specific affair determined by relative 
propoiLions of component hues, figme-giound relationships, comparative aieas 
of the two and, as we shall show, by the subject’s pievious and picseirt experi¬ 
ence with the specific digits shown 

In the case of the chait with green "79” on orange ground, 82 per cent 
of those failing were successful with orange "28' : on giecn background 
According to Dvoxim*, no S who failed “79” should pass on the "28” chait, 
yet 82 pci cent of oui S\ actually pass the lattci plate Wc have obseived that 
sometimes S lrpoiled tile found nuinbci as "74” indicating cleaily in those 
instances that some fail rues on chaits may be a function of a similaiity ol 
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TABLE S 

Plates Least Frequency Passed Compared With Piatcs Involving Figure Ground 

Hue Reversals 


Digits 

Plate 

Hues 

% Pass 

Complimentary plnte 
Digits Hues 

% Pass 

% Diff. 

87 

Rd & Or 

57 

20 

Oi & Rd 

71 

14 

83 

Vt & Rd 

48 

29 

Rd Si Vt 

73 

25 

99 

Gn & Y1 

15 

62 

Yl k Gn 

64 

49 

37 

Bn & Yl 

38 

98 

Yl k Bn 

62 

24 

39 

Vt & B1 

53 

56 

HI & Vt 

60 

07 

63 

Vt & Or 

56 

32 

Oi & Vt 

77 

21 

33 

Bn & Gn 

35 

69 

Gn & Bn 

60 

25 


digit shapes. In other cases, such digit confusions aie not apparent but we 
believe that a delicate balance between hue and brightness contrast may be 
readily shifted toward easier or more difficult discrimination through simple 
reversal of figure-ground hues. Certainly, one cannot argue that in such 
cases the areas of the two hues have been kept constant. In still other cases, 
familiarity with numbers or this factor admixed with suspected contrast 
factors shows up in our protocols. Time after time, the observation was 
made in which our young 5’s would confidently read a chart correctly and 
just as confidently report in response to other charts at random: “There’s 
nothing there,” proceeding immediately to the next ciiart without any hesita¬ 
tion. While our study was not designed to investigate all these interrelated 
factors, the need for such a study is clearly indicated. 

We believe that the setting and other factois which we have stumbled 
across in the present study complement both our results for tint and shade 
naming responses as well as those foi the charts which involve recognition 
of numbers and piovide no support for the traditional theory of an inherent 
defectiveness showing a 10:1 ratio in favor of the females. As a matter of 
fact, there are studies antecedent to ours that permit interpretation of color 
perception as being just as historically determined as any other class of 
behavior 

. Cook (1), for one, found that by the age of two years, children in his 
sample could match colors with an accuracy of 45 per cent and could name 
the four primary colors with an accuiacy of 25 per cent, but by the age of 
six years these reactions were developed to an accuracy of 97 and 62 per cent 
respectively. Working with a somewhat more limited sample, Staples (6) 
observed infants ranging in age from 69 days to 24 months and found that 
the perception of differences in colored objects begins at about the age of 
three months. 
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More recently, Smith (5) employing S’s over a wide age range, found 
that color discrimination impioves lapidly from 6 to 25 years and drops 
rapidly after 64, The moie educated S's and those with more color experi¬ 
ence were superior. Of the 4S"s between five and 11 years of age, females 
were superior to males, but be 3 'ond 14 years males were superior in matching 
saturation and brightness Such age differences as were found were con¬ 
sidered to be a function of altitudinal factors lather than a receptoi 
physiology 

In our opinion, the piesent study shows the same developmental trend as 
preceding investigations We find a gradual improvement in the perfoimanccs 
of increasingly higher age groups here observed both in color naming and 
in discriminating colored numbers Indeed, we are in hearty agreement with 
Young’s (8, p. 162) passage which we quote in full as a conclusion to the 
present study. 

Children are slow to distinguish and name colors. They do learn in 
tune by discilminative action with respect to colors and by naming the 
differentiating experiences As late as enhance into the first grade, pupils 
often confuse icd and oiange, blue and violet, violet and puipie In our 
culture most people leain, in school and outside, to name and dis¬ 
tinguish the seven major colois, but it is well known that many nevei 
go beyond these broad categories Men in oui societies arc notoriously 
les9 well tiained than women to distinguish fine hues and nuances in the 
color of clothes For most people colors, like other sensory-perceptual 
qualities, are linked to day-by-day judgments of concrete objects Only 
the expert tends to segregate these into fine discriminatory detail. 

C. Summary 

The Dvorinc Color Perception Testing Charts were administered to 254 
S' s, 119 males and 126 females, distributed as whole samples of the kinder¬ 
garten, first, second, and thud grades of one school population. It was 
found that 1 

1 Color naming shows considerable confusion, particularly in the kinder¬ 
garten group, and a developmental trend throughout the four grades, shade 
naming becoming somewhat stabilized at the first-giade level with tint names 
showing a more graduated and continuous growth. 

2 Statistically significant sex differences are not obtained for any of 
the sex groups. This holds for both shade and tint responses. Such slight 
differences as do exist favor males in some instances and females in others. 
Furthermore, they approach a vanishing point in the fourth grade. 

3. As regards perception of the charts with colored digits on colored 
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backgrounds, we again find a definite developmental trend indicated in 
successive age groups. 

4. Statistically significant differences in coloied digit perception do not 
appear for the sexes at any of the giade levels When we consider the lela- 
tive performances of the sexes for all the chaits, we find males supenor in 
35 cases out of a total possible of 59, females superior on 15 plates and 
the sexes matched on nine plates. Sex diffeiences do not appeal even in 
the reactions to the tlnee most diagnostic plates (2, 3, and 4). 

5. S’s who fail a cliait with a ceitain color combination do not neces¬ 
sarily fail other plates with the same figurc-giound hues noi do they neces¬ 
sarily pass those chaits that are hue reveisals of charts failed or vice-versa. 

6 It is suggested that relative areas, bnghtnesses, hues, contiasts as well 
as degree of familanty with the shapes of digits aic some of the other 
functions of color peiception as obseived in oui study. 

7 These results are biought into line with other studies as indicative 
of a developmental interpretation of coloi perception or "coloi-blind ness” 
rathei than the traditional “mheicnt defect” thcoiy. 

D. Comments by' Dr Israel Dvorine 

The outstanding feature of the paper by Di Pronko and Ins associates 
is the disclosure that color nomenclatuie and coloied figmc-backgiound 
discrimination is progiessivc in its development in enily life and that 
genetic laws pertaining to color vision are not applicable in the 
sexes in the ratios which we have been led to believe. One cannot help 
to conjecture, however, on the possibility that critical ratios may ap- 
pieciably altei if this highly specialized foim of mental activity is in¬ 
vestigated still fuither with an adult gioup 

Discussing the significance of failure to pass one oi more of the three 
diagnostic plates, Nos 2, 3, and 4, Dr. Pionko states “Should we talk 
in terms of color blindness as defined by Dvonne (namely missing one 
of these diagnostic plates) then practically nil oui subjects aic colot 
blind In the Kindeigarten gioup, appioximntely 9S pei cent, in the 
first guide, 94 per cent, in the second giade, 85 pei cent; and in the 
third giade, 75 pei cent of S’s are 'color blind ’ " I cannot find a state¬ 
ment of mine which would lead one to this conclusion, What I did 
say (1) “Charts 2, 3, and 4 are visible to patients who have normal 
color peiception, but induce varied lesponses fiom those tvho have a 
defective color sense" 

If we interpret “defective color sense” as lepresenting, in this instance 
and under this particular form of testing, a difficulty in discilininatmg 
colored digits on a colored background of the same oi appioximntely 
the same intensity, then failuie to pass Charts 2, 3, and 4 is mciely 
an indication that some form of weakness in disci imination is evident 
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to warrant further and more specific tests to uncover the exact coloi 
combinations which give rise to this visual confusion. 

I am convinced that many complexities of the visual behavior pat¬ 
tern besides form, hue, brightness, intensity, and previous experience 
with the test objects influence our findings Today 1 would say that if 
an individual failed to pass Charts 2, 3, and 4, it meiely indicates a 
departure from the average visual behavior pattern relating to color 
and form discrimination when tested with pseudo-isochromatic charts. 

The fact that many d"s passed subsequent charts having the same 
color combinations as Charts 2, 3, and 4 is not nearly as significant os 
the article makes it appear. There are eight different tints in Charts 
2 and 3 and six different tints in Chart 4, while in all subsequent 
charts of volume one there aie only four tints The number of failures 
to pass incieases in proportion to the number of tints used in the charts. 

It is regrctable that the 40 testing charts of volume two were not 
used In this experiment. Since there aie only two tints to each chart 
in this volume, I fed certain that many S 's who failed to pass chflits 
of volume one would have passed charts with the same coloi com¬ 
binations of volume two 

The statement that some S's failed to pass ccitain color combina¬ 
tions and quite leadily passed other charts which had the same color 
combinations but with a reversal of the figure-giound hues, is not an 
uncommon phenomenon I have observed it occasionally while making 
routine examinations I attribute it not only to the difference in the 
shape of the digits but to a dominance or prefaential uige to fix a 
certain hue when it appears m combination with other hues What¬ 
ever the cause, a reversal in passing ability is merely another facet 
in the visual behavioi pattern. 3t is significant that in Table 5 the 
smallest percentage of reveisals occur in the bhie-violct combination, 
where the difference in lutes is small 

The disturbing statement to me is the report that 38 per cent of 
the S’ a who failed to pass the green-oi ange combination were success¬ 
ful with the blue-violet chart (56) This is contrary to rny experience 
with an adult group I felt certain that my findings in respect to the 
gieen-oiange and blue-violet combinations would hold good for any 
group I cannot account for it and my only consolation is that the figure 
38 per cent does not appear so formidable when one recalls that the 
figure actually represents the responses of three pupils, none probably 
older than eight years The number is small enough to warrant the 
assumption that their failure to pass the gieen-orange combination could 
have been due to factors other than color discrimination. 
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BLOCKWRITING: REGISTERING CHOICE AND 
REGISTERING RHYTHM* 

Cambridge, Massachusetts 


Marie L. H. Forbes 


The device with platform and sliding frame descnbcd in this journal 
(2) can be used not only with blocks resting in individual compartments 
on inked material but with marking instruments such as the heavy marking 
crayon, the colored pencil, the lead pencil, and the fountain pen with conical 
point or with ball point which is held upright 

The feed-roller, both knobs of which have notch and pawl, can be raised 
in the slots for the inseition of the sheet of paper, the frame, pulled by a 
weight, slides back at the end of the line on a single rod. 

A plain or notched feed-roller is now supplemented by one or more notched 
slats which seem to the writer to have in terms of the typewriter the effect 
of tabulates, in terms of the loom, the effect of hcddlcs; in terms of poetry, 
the effect of rhyme and rhythm 

The device is intended for the use of the observer of behavior which is 
merely manipulative and imitative as well as for the use of the observer 
of behavior approaching aesthetic expression Perhaps devices for which this 
opens the way will be used with subjects who have varying degree of dis¬ 
ability (5), physical handicap (6), or a combination of disabilities and 
handicaps. 

The platfoim of the device is sciewed to the table, leaving both hands 
free. 

Specifications 
1 Pair of Supports 

The supports arc made fiom a stick f/z in. thick, £4 in. wide, leaving a 
base in. wide (b, 2-B, Figure 2). The stick is grooved in the top 
y in. from the outer edge, and in the inside wall l /% in above the rabbet, 
lengthwise. It has a group of two to four crosswise grooves, )/% in apart 
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within the group, at intervals of 2 in. (e, f, 2-B, Figuie 2), (g, j, 2-C, 
Figure 2). The supports arc 5j4 m. or more in length 

2. Platfonn 

The basic platform measures 11 in, between labbets which are % in 
deep, }i in. wide, A movable cleat, recessed to avoid inteiferencc with the 
feed-roller, is used with paper less than 11 in. wide. (Upper right, Fig¬ 
ure 1) 

3 Notched Slatj Lift, Guaid 

The slat, 12*4 in, long, is cut fiom a strip 1 in. wide (11, Figure 2), 
the lift, 2 in. long or longer, fiom a strip l /z in wide oi wider (10, Fig¬ 
ure 2), the guard, 2 in, long oi longer, fiom a strip V\ in wide (12, Fig¬ 
ure 2), all from wood Y in. thick. 

4 Feed-Rollei 

The fced-rollei, 13 in long, is cut fiom a dowel Y in. D (3, Figure 2) 
A section of lubber tube, attached with glue, encucles it close to the support 
(4, Figure 2). 

5, Knob and Pawl 

The knob, 44 in D , rim included, is made fiom a spool halved cioss- 
wise. The notches, which ought to be cut while the lirns aie fastened to¬ 
gether in opposition, arc one oi many, equally spaced oi giouped. The 
pawl, 1% o m long, is cut from a strip Y in thick, Yz in. wide. 

6 Ft ant e-Rod 

The framc-iod, a bicycle spoke, is bent at one end and it has a sciew cap 
at the other end 

7 Block i and Gcomeiuc Insets 

Blocks (Upper left, Figure 1) and geometric insets, if these aic used, 
(Lower left, Figuie 1) have configmations in rubbci on the base. 

8. ShcUng Fiame 

The permanent frame-end, l%c m long, is cut fiom a piece ot wood Y 
in thick, J /2 111 wide, which has cjos&wise giooves in x Y in. at intci vals 

of 1o /iq in. (6, Figuie 2), An additional detachable end-piece 1% 0 in. long, 
is cut from a strip Y in thick, Y in. wide The side of the ftamc, 
in long, is cut fiom this same strip. 



MARIE I.. H. EORBES 



FIGURE 2 














146 


JOURNAL OF GENETIC PSYCHOLOGY 


9. Pawl of Sliding Frame 

The pawl with semicircular end is cut from a dowel K in. D. The pawl, 
$/% in long, which rests on the feed-roller (5, Figure 2) is set close to the 
top of the end, the pawl, ]/& in. long, which fits the notch in the slat (1, 
Figure 2) is set close to the base, the left side of each cut away close to the 
frame-end The lectangul.u pawl with slanted end, is a squaic piece cut 
from a strip T /& in. thick, ^4 in. wide. It is set with glue in a crosswise 
groove Yui in. deep, }i in. wide, the left side of which is in the center line 
of the detachable end-piece. The pawl is easily cut if placed in the groove 
so that the grain of the wood is parallel with the gioovc (Upper light, 
Figure 1). 


10, Wilting Cell 

The frame has a removable floor. The hole shown here (8, Figure 2) 
is for the introduction of the blade of a saw. An oblong lectangular hole is 
cut, to serve as a writing cell, which has sloping sides and slightly rounded 
corners. 


11. One-Piece Fiame 

A one-piece frame which might be copied in transparent plastic has been 
cut from a block of wood F& in. thick. 

12. Lai get Fiarnes 

All sizes of fiames are cut from the same strips of wood, tile pieces vary¬ 
ing in length. 

13, Notched Feed-Rollei for Woik-Sheet 

a Select a feed-roller with an over-all cucumfeicncc of 16 typewriter 
line-spaces and knobs which have one notch apiece. 

b Place the feed-ioiler m the slots ( c, 2-A, Figure 2) in the supports, 
attach the pawls at the required height and slip on the rubber bands 

c. Make a downward cut in the top of the feed-roller in, deep, 1 H 
in. fiom the left iabbet of the platform, joined by a slanting cut made Y .0 in¬ 
to the right of the first cut. 

d. Repeat this notch at inteivals of 1 in. 
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14 Spacing of Work Sheet Blank on Typewritei 

a. Set the left margin stop at 1 in, the right margin stop at 7 in. plus 
three divisions of an inch to the right of the 7. 

b Strike the apostrophe once, the underscore three times in succession. 

c. Repeat this combination of marks at intervals of 1 in. 

d Repeat this iow at intervals of 16 typewriter line-spaces. 

Operating 

1 Work Sheet Registering Choice 

a Push the work sheet under the raised feed-roller, keeping the left 
margin close to the left support, until the item to be copied appears just 
above the frame 

b. Press the feed-i oiler down. 

c. "With block or other marking instrument copy inside the frame the 
item above the frame. 

d. Move the frame fiorn notch to notch with one hand while writing 
with the othet. 

e. At the end of the line leleasc the flame by starting to turn the knob, 
allowing the frame to slide back to the left, then continue to turn the knob 
until it clicks. 

/, At the end of the last line, raise the feed-roller and lemove the paper 

2. Notched Slats' Registering Rhythm 

a Push the paper under the raised feed-roller until the top of the paper 
reaches the top of the sliding frame 

b Pi ess the feed-roller down. 

c Make the required configuration inside the frame, moving the frame 
from notch to notch, 

d At the end of the row lelease the frame by raising the slat for ail 
instant only, cleai of the pawl of the frame. 

e. Turn the knob until it clicks. 

/. Raise the old slat on to the higher step of the lift and drop the new 
slat down on the pawl of the frame 
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Reviewed ey C. J, Adcock 


This book does not fulfil the rich promise of the eailicr publications of 
the authors The nlluimg title leads one to expect that here will be a com¬ 
prehensive development of the foundation laid in several papers in the Psy¬ 
chological Review In fact, these papers, slightly elaborated, constitute the 
most important part of the book and the balance is a compilation from vaiions 
Sources designed to illustrate the general thesis Tins material, gathered 
together in this way, is vexy useful but it leaves the impression that the 
authors have made no veiy vital contribution and that there is still some 
fundamental work to be done in disentangling the ramifications of the ego 

This criticism should not be taken to imply that we have not here a work 
of vital importance The book is of considerable significance as a summary 
of the nuthois’ woik to date and its relationship to other rescaich. The leal 
contribution which we may expect from these writeis is, however, still to 
come In the jntioduction and again on page 114 we aie piomised this 
fuithei contiibution Until it appeals we can consider the present work only 
on its own merits. 

The main thesis is that the ego is a genetically determined constellation 
of attitudes: 

Out mnjoi psychological activities—our perception, judgment, lcmem- 
bering, and so on—take place in referential frameworks. The ego is 
no exception . We ieain (oi sometimes dctcimine) what values, 
goals, standards, or norms are desirable for us These become incor¬ 
porated as oui values, out goals These values, goals, standards, or 
norm aie repiesented by, set by, or created by group activities and 
social situations that form the constellation of social relationships with 
which we come in contact” (j 114) 

Tlie genetic nature of the ego is generally agreed. What is chiefly at 
issue today is the content and mode of formation of the ego We can agree 
that something in the nature of a reference frame is involved, but is this 
primarily cognitive or concctive in its nature ? We are told that the ego- 
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attitudes aie not “devoid of strong affective or purposive properties’* (p. 101), 
but wc are given no very clear account as to bow they enter. The implica¬ 
tion seems to be that our goals are established by social evaluations These, 
in turn, are determined by primary drives. 

This leaves us to conclude that it is these same primary drives, opeiating 
in the individual, which lead him to be concerned about group evaluation 
The group is of significance to him only in so fat as it conditions the satis¬ 
faction of primary dnves “which have some definite and localizable ana¬ 
tomical or physiological place ui the organism.” Wc should expect the ego, 
theiefore, to be a set of cunning attitudes designed to manipulate the group 
for the satisfaction of primary dnves But it is fiom the group that we learn 
what goals are desii able I Surely there is some confusion about the nature 
of motivation. 

Stressed throughout the book is the fact that the individual strives to 
enhance his ego, to raise his group status. Status becomes more important 
than the satisfaction of any pn’mary drive. It would appeal that we have 
successfully raised ourselves by our bootlaces 1 

To this reviewer it would appear that the fundamental mistake made 
here is the old atomistic one In the motivational field it is still thought 
that wc can derive the general from the particulars. We are given a number 
of orectic bricks and told to build the ego. As against this view it may be 
urged, that the individual drives, as we know them, are phylagenctically 
differentiated from something more general, call it what you will. Sherif 
and Cantril would, no doubt, at once label such a suggestion ns “meta¬ 
physical” and therefore not to be considered, but if psychologists are to let 
prejudice divert them in this way it is time we examined our own reference 
frames. Allpoit, who takes up a position in many respects similar to that of 
the authors of this book is at least pieparcd to “let egoism with its conscious 
accompaniment of self esteem be admitted as an initial principle of life” 
(Pnsonahty, p. 171). 

The recognition of a source of motivation outside the primary duves 
would have simplified the authors’ task in several respects. We might have 
found a more adequate distinction between ego-mvolved behavior and other 
forms of behavioi One is left with a confused impression that practically 
all behavior is ego-involved and a very useful distinction is obscuicd. 

The role of conceptualization of the self is several times lcfcncd to but 
its significance is never brought out very clearly. McDougall’s classic tieat- 
ment of the sentiment of self-regard is ignored, although there is a leference 
to his instinct theory and a quotation from his dbnotmal Psychology The 
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Freudian approach is reserved for the last chapter and is rejected because 
"psychoanalysis does not meet the test of scientific method ” It would ap¬ 
pear that the prisoner must have committed the crime because he has a bad 
record! The reviewer would have liked to see less space devoted to the 
debunking of psychoanalysis (which has been well done elsewhere) and more 
devoted to the concepts of the ego and super-ego The process of intro- 
ception has too much in common with the thesis of this hook to be lightly 
ignored. Despite the basic weaknesses of psycho analysis some of its theories 
may be suggestive. 

Frequent reference is made to "level of aspiration” but there is no 
thoiough-going attempt to link this up with the concept of the self. We 
seem to have nothing to substitute for a presumably unacceptable "Ego- 
ideal” No doubt tins is one of the things foi which we must wait in a 
latei publication, since it is implicit in the whole treatment, but one is left 
with the feeling that too much supeistructure has been attempted befoie the 
basic foundations have been laid Pei haps this is unfair criticism, due to 
the personal disappointment of the leviewei Allowance must be made fox 
his reference frame! 

The three chapters following the introduction deal comprehensively with 
attitudes. The development of reference frames as the result of perceptual 
experience is demonstrated from laboiatory experiments and eveiyday life 
situations The influence of the social factor and ns increasing importance 
with the reduction of direct factual data is well brought out 

The next chapter is chiefly concerned to establish that ego-striving is not 
instinctive This has already been caiticized but it should be noted that 
much of the chaptei is quite acceptable, e g., the genetic natuie of the ego, 
the absence of specific ego drives, and the breakdown of the ego under stress 

Chaptei 7 deals specifically with experiments on ego-involvement. It is 
shown that in laboratoiy tasks and remembeimg there are significant differ¬ 
ences when the ego is involved and that attitudes increase in intensity with 
inciease of ego-involvement, but theie is no adequate analysis of ego-involve¬ 
ment As against Allport it is argued that the ego is composed of social 
aml penonal values. The conclusion seems to follow that ego involvement 
is merely the degree to which the motivational system is involved As stated 
earlier this involves an undesirable broadening of the concept. It may be 
agreed, however, that the distinction of selfish vs unselfish is irrelevant to 
the definition of the ego. 

A chapter on the genetic formation of the ego masses a wealth of matenal 
to confirm its genetic natuie, but makes little attempt to examine systematt- 
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cally the mechanics of the process, Two chapters aie devoted to adolescent 
developments, and here is stressed an aspect of ego development which is 
often neglected. This material should be familiar to all students of adolescent 
psychology. 

Further chapters deal with ego identification in group and concrete situa¬ 
tions and with ego breakdown. Finally we have some examples from litera 
ture and the chapter on the psychoanalytic approach already referred to 

Despite the critical tone of this review the reviewer intends to make con 
siderable use of the book in his teaching, and will await with interest the 
promised fuithei contribution from the authors. 

Victoria University College 
Wellington, New Zealand 
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(Weiner, H. Comparative Psychology of Mental Development (tev ed ). 
Nem Yotk . Folleti, 1948 Pp 564.) 


Reviewed by Louise Bates Ames 


In Compaiative Psychology of Aleutal Development, Heinz Werner 
makes a brilliant yet painstaking and well substantiated comparison between 
the structural principles of mental organization in childien, primitive people, 
and certain psychotics. The mental activity of all of these groups he finds 
to be characterized by syncretism, synacsthesia, diffusion, animism, and magic. 
However, though foimal similarities between these three groups are sug¬ 
gested, he warns against identifying the child of our own cultural sphere 
with primitive man at any cultural level whatever, since the child is a 
glowing, labile organism whereas the behavior of primitive man is completely 
developed and fixed in tradition. Further, the child's behavior results from 
an interaction between his own world and that of the adult, whereas the 
primitive man lives permanently in his own wotld. Also the social pattern 
of the child is but vaguely organized whereas pnmitive man is socially 
conditioned and governed to the highest degree 

Similarly, he points out, we must not identify the psychopath or psychotic 
with primitive man since the primitive man lives in a world to which he is 
well adjusted and this is not so with the psychopath Also the psychopath 
bears evidence of the more advanced stages from which he has letrogressed, 
Before presenting data which will explain the nature of thinking at these 
three levels, ie., in the child, pnmitive man, and psychopath, Werner sets 
forth what he consideis to be the main tasks and aims of developmental 
psychology (a) to grasp the characteristic patterns of each genetic level, the 
structure peculiar to it, and ( b ) to establish the genetic relationship between 
these levels, the direction of development, and the formulation of any general 
tendency revealed in developmental relationship and direction. He states: 

"The final ambitions goal of experimental genetic research directed 
towaid the analysis of organizational patterns is a comprehensive theory 
of ontogenetic phases”, and suggests that though the yarious psy¬ 
choanalytic interpretations ‘‘contain probably a greater amount of hypo¬ 
thetical elements than the available data wmrant, they function ns valu¬ 
able stimulants in an area in which the danger of an overflow of re¬ 
search that lacks principle ideas is, peihaps, greater than in any other 
field of psychology ” 
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He further points out that the concept of development is no longer assumed 
to be of a mechanistic order but is today oriented to an organic point of 
view “This means that each level is conceived organically and that the rela¬ 
tionship between levels is oigamc in nature.” 

Werner notes that it was formerly conceived that mental development 
exhibited an unbroken mathematical continuity and that there is a gradual 
purely quantitative increase in the logical capacities of man as he moves towaid 
a noim of mentality represented by the adult western mind. However. 

More icccnt investigations tend toward tlie belief flint development 
cannot be symbolized by a continuous, mathematically conceived line 
but rather must he thought of in the form of typical mental patterns, 
with the relatively higher levels being uruUistood ns innovations emerg¬ 
ing from the lower . Any level, howcvci primitive it may be, repre¬ 
sents a relatively closed, self-subsisting totality. Convciseiy, each higher 
level is fundamentally an innovation, and cannot be gamed by merely 
adding ceitain chatacteiistics to those dctei mining the preceding level. 

To begin with, the author discusses what he calls the syncretic character 
of primitive oirfanixatiou. Syncretic function, which according to him char¬ 
acterizes all piimittve types of thinking (as found in the child, pnmitivc man, 
psychopathic individual), he defines as one in which seveial mental functions 
or phenomena, which would appear as distinct from each other in a mature 
state of consciousness, are mcigcd without differentiation into one activity or 
into one phenomenon. An example is the phenomenon of synaesthesia, in 
which theie is a very close intcrsensory relationship so that a subject may, for 
example, see color while listening to tone. This like other aspects of primi¬ 
tive perception should not be understood as a bizarre and mcicly abet tent 
way of perceiving since it is bound up with the very development of the 
faculty of perception. 

Senson-motor and perceptual organization, at the pnmitivc levels, is fui- 
thermore extremely diffuse , that is uniform and homogeneous with the parts 
relatively indistinct. 

Primitive notions of space are discussed at length. They me shown to be 
syncrencally bound up with the subject. Space foi the pnmitivc man is in¬ 
dissolubly linked with the individual personality and the tribal life and cul¬ 
ture For the child, development of the spatial idea may be understood in 
terms of a gradual widening of the gap between the ego and the external 
world, an increasing objectivation,—-space being originally one aspect of the 
child's consciousness of his body. Similarly in many varieties of mental dis¬ 
turbance, space becomes less objective and abstract than egocentric, affectively 
conditioned, and physiognomic-dynamic, 
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Primitive notions of time are similarly discussed as egocentric, concrete, and 
marked hy an affective character-of-acticn, in contrast to the objective so¬ 
cialized time concepts of the mature civilized adult. 

Primitive action is discussed as being primarily diffuse and characterized 
by mass activity and uncoordination. Experiments by students of infra¬ 
human behavior are cited to confirm the theory that “behavior develops 
from the beginning through the progressive expansion of a perfectly intc« 
grated total pattern and the individuation within it of partial pattern/' Also 
characteristic are a rigidity and a lack of plasticity in motive and goal, 
grounded in a comparative lack of polarity between the subject and the 
world. This polarity becomes gradually more defined and may be described 
as follows • “An ego that measures its ends and its powers ultimately stands 
opposed to an objectivity which enforces an adequately organized activity.'' 
But not so in the case of piimitive activity where ego and world are not 
adequately differentiated. 

Next comes a very thorough discussion of Piimitive Thought Processes t 
made up of the following three chapters’ 

{a) A very long chapter on Conception discusses the fact that primitive 
activity is characterized by concrete and affective thinking in contrast to 
advanced forms of mental activity which are quite detached from the con¬ 
crete senson-motor perceptual and affective spheres. Concrete grouping is 
set forth as an analogous process of conceptual classification. Abstraction is 
found to occur first on a purely sensori-motor or sensory level 

"Primitive abstraction is a mental process closely allied to sensory 
organization Such an organization brings forth qualities whch do not 
stand out in isolation, but suffuse and dominate the totality.” The process 
of transition from concrete abstraction to generalization is discussed. 

The ontogenetic development of the naming process is aptly summarized as 
consisting of the following four steps. 

(«) The name as a material property of the thing. 

( b) The name as a concrete, physiognomic picture of the thing, 

(c) The name as a physiognomic diagram of the (abstiact) concept. 

(d) The name as an algebraic symbol of the concept. 

Similarly the primary development of number concepts is summarized as 
consisting of the following steps 

(n) Level of qualitative configurations, substituting for number 
(Z>) Level of concrete number-configurations. 

( c ) Level of concrete schematic numbers 

(d) Level of abstract number concepts 
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(6). A chapter on the Primal y Structure of Thought shows primitive 
thought to be concrete (and thus syncretic), diffuse, inconsistent, and labile 
in character. Primitive reflection means concrete configurations whereas typi¬ 
cal European reflection is universal and abstract, functioning more or less 
independently of the immediate, concrete reality, and is governed by an aware¬ 
ness of general laws. The concrete and diftuse nature of the child’s causal 
reasoning and logical inference, in particular, is illustrated. 

(r). A chapter on the Fundamental Ideas of Magic as an Expression of 
Primitive Conceptualization . “The mental phenomena expressed in magic 
relationships and associations, the formation of concepts and abstractions in 
magic, the judgments and inferences of the magically dominated mind—all 
these show an origin in a syncretic and diffuse mode of thought.” This is 
shown to be true both of primitive peoples and children, but just as with 
respect to other types of thinking, Werner does not identify the behavior of 
the primitive (or the psychopath) with that of the child. He cautions that 
we must take into account the differences between a fully developed magic 
as it appears among primitive people m whom it is a phenomenon oriented in 
terms of the culture pattern, and the magical tendencies of the child, for 
whom magic can occupy only an isolated position within a cultural sphere 
radically at variance with its intunsic tendencies. It is pointed out that 
one of the most fundamental conditions for any magic form of behavior is 
the typical primitive syncrettc unity of world and ego 

A final section of the book deals with The J'Foild and Personality, and 
consists of two chapters, one on Pnmttwe Worlds and Spheres of Reality, 
and one on Primitive Penonaltty. 

In Piimitive IVoilds and Spheres of Reality, Werner points out that the 
world must not be thought of as identical for all foims of life. The child’s 
world, for instance, as opposed to the adult world, is a world of action, 
ego-centered and conciete. The structure of leality is physiognomic and 
pragmatic. Similarly the world of the primitive is shown to be primarily a 
world of action and of personal nearness, and that of the psychopath primarily 
egocentric and autistic. Though once again we are warned that though the 
spheres of reality for the psychopath resemble those of other primitive types 
in structure, they are fundamentally different in that they aie pathological. 

The final chapter, on Primitive Personality, suggests that the primitive 
man’s awareness and formulations of his own personality and that of others 
reveal also characteristics of diffuseness and syncretism. Similarly the child’s 
personality has a relatively diffuse and syncretic structure since the child’s 
ego is more or less fused with the surrounding world. Increasing individua- 
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tion occurs at the period of weaning, again during the "resistance period” of 
childhood, and at pubescence. Also there are shown to be pathological 
changes in personality which produce states exhibiting a structure which 
approximates in some respects a genuinely primitive personality. 

Thus, perception and conception in child, primitive and psychopath are 
tiaccd in their development from syncretic to discrete; from diffuse to articu¬ 
lated, from indefinite to definite, from rigid to flexible, from labile to stabile. 
But, throughout, the reader is reminded that the thinking of child and 
primitive, syncretic and diffuse as it may be, is not to be considered as a 
mere departure from the more accurate and normal thinking of the adult 
civilized man, but as in itself an ordinary and normal mode of thinking at 
a level which merely has not yet developed to that plane of differentiation 
and abstraction characteristic of the adult civilized man It has definite form 
and integiity at its own level 

This is a difficult book to review briefly. It is so thickly packed with 
interesting hypotheses all of which are amply illustrated with lively and 
colorful examples from the literature on children, primitive, and psycho¬ 
paths that a reviewer finds the material difficult to condense. A review 
can scarcely do it justice. It should be lead to be appreciated. Any reader 
will be well rewarded, though the reading is not always easy going, and the 
book is over lengthy. 

Although the ramn theme is dearly stated and carefully illustrated, the 
structure of the total book seems complicated to the point that it is difficult 
to keep the total structure clearly in mind. However, the reader will find 
not only a wealth of suggestive theorizing which if he is in the field of de¬ 
velopmental psychology himself will set him off on new experimenting of 
his own, but also a most enlightening sampling of much of the German 
experimental work in the field, with winch many Americans are not familiar. 
Most important of all he finds hcie a total psychological structure into winch 
a good deal of the hitherto somewhat unorganized work in this field can be 
included and from which it takes a new shape. The bibliography is admir¬ 
ably inclusive and brings to light studies m related fields many of which are 
new to the developmental psychologist 
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THE ROLE OF THE MODEL IN EXPLANATION* 

Depat tmeitt of Psychology, Tulane University 


Ivan D. London 


Fundamentally, all explanation proceeds in terms of models These may 
be of various kinds, with modular apparatus ranging from the mathemati¬ 
cal rigor of the closely articulated symbolical, at the one extreme, to the 
free looseness of the suggestive metaphor and simile, at the other But no 
matter how constructed or arrived at, every model serves to bring order 
of some kind to nature or, rather, our comprehension of her. A considera¬ 
tion of the function of models in explanation can be of some value to the 
psychologist, especially in view of (a) the radical reorientation in the physi¬ 
cal sciences as regards the question of what constitutes explanation, and (£) 
the recognition of the reality of divergence as a factor to contend with, 
thwarting, as it does, universal reduction to general law operative over long 
intervals of time (9, 14, 15). 

Given the appearance of order in nature (and we must not overlook the 
subjective aspects of this statement, since man must first select from out 
nature’s welter discrete items before he may demonstrate their orderliness), 
what does the rigorous theorist feel compelled to attempt ? Basically, he 
may attempt two courses The one as pursued by classical physics; a second 
as cultivated by quantum theory 

The first seeks a model whose every point is in one-to-one correspondence 
with a presumed "reality.” Such were the mechanical models of old. Such 
were also their mathematical counterparts. This, of course, places a great 
restriction on the kind of models available for theory-construction. The 
second abandons the ideal of a one-to-one correspondence between model 
and “reality.” Instead, it demands of its model only critical punctate cor¬ 
respondences between itself and the "reality” it attempts to comprehend into 
theory (7, 20). 

We are, in passing, not to confuse these models with those diagrammatic 
representations which abound in psychology and which are rather sterile 
affairs For instance, if e olfactory prism were more than a cataloguing 
device or had more than mere representatory significance, a pursuit of the 
geometric consequences of the representation should lead to meaningful cor- 

*Received in the Editorial Office on March 4, 1948 
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respondents in the olfactory sphere. The fact that it does not keeps it 
from being a model except in the most trivial sense (18, p. 151). 

It is important tD note that given sequences of data do not of themselves 
constitute a model, at least not in any useful interpretation of the word. As 
Pearson (19) observes; 

. . . [Any] sequence of perceptions lias to be compared with other se¬ 
quences, classification and generalization have to follow; conceptions 
and ideas, pure products of the mind, must he formed, before fl descrip¬ 
tion can be given of fl range of sequences which, by its conciseness and 
comprehensiveness, is woitliy of the name of scientific law [in our termi¬ 
nology, model] 

However, a great deal of theory in psychology docs not meet these cri¬ 
teria and is essentially barren, being very much like the “theory” of time on 
the basis of a watch. Certain regularities may be noted, and one can tell 
time by one’s watch without having a detailed knowledge of the mechanism 
of the watch-piccc. For instance, the sun rises and \vc note it is, perhaps, 
6:30 by the watch. The sun sets and we note th«it again it is approximately 
6 '30 by the watch. We assume then two cycles n day, an A.M. and a P.M., 
which become categories for classification. Wc need only to have our 
mechanism go awry, the seasons change, or for us to become geographical 
wanderers, to discern the essentially barren content of our “theory ” To be 
of more than trivial significance, any cmbracivc model or generalization in 
psychology must yield on appropriate specialization all the instances from 
which the generalization proceeded and must give, in addition, more than 
is contained in all those special instances. 

Models in pre-quantum physics were under the necessity of inflecting 
nature through one-to-one correspondences whether or not these corres¬ 
pondences were in principle always observable In this sense, mathematical 
order cannot be said to be imposed on nature, but only uncovered. With 
the abandonment of this restriction, however, and with the substituted re¬ 
quirement of critical punctate correspondences which shall link only actual 
observations with disparate correlating points on a larger model, a pro¬ 
digious increase in freedom of model construction becomes possible. 

Dirac pertinently remarks: 

. Previously, it was always considered essential that there should 
be a detailed description of what is taking place in natural phenomena, 
and one used this description to calculate results comparable with ex¬ 
periment. . . [but] detailed description in the traditional sense is un¬ 
necessary and . , , impossible to establish. [The quantum mechanical] 
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method [of modern physics] focuses attention on to the quantities which 
[alone] enter into experimental results, . [so that] various points in 
the calculation [do have] their counteipaits in the physical process 
. [This] implies a much less complete connexion between the mathe¬ 
matics and the physics than one has m classical mechanics, and one 
might be disinclined to call it a description at all, [though] one may . . . 
consider it as an appiopnate generalization of what one usually means 
by a description (4, pp 2-3) 

, , [tlie] mathematical methods . in use in quantum mechanics 

arc capable of dnect inteiprctation only in terms of a hypothetical world 
differing very markedly from the actual one . all [they do] is pro¬ 
vide a consistent means of calculating experimental results . . , [front 
which we may conclude that) to have a description of Nature is philo¬ 
sophically satisfying, though not logically necessary, . (4, pp. 17-18). 

Since mathematical construction is almost licentious as compaied with the 
small numbei possible mechanically, it is not suiprising that the free mathe¬ 
matical models should have taken over whcie before only the mathematical 
counterparts of the mechanical model held foith Fiom this point of view 
it is actually possible for two radically difteient models to have the same 
critical punctate correspondences with observation. In this sense we may 
definitely say that it is man who imposes mathematical order and law on 
nature 

We have no right to quarrel with the use of these freely constructed 
models. We may ash only this—how far will these conceptualizations he 
of service in enabling us briefly and pregnantly to encompass the details of 
our observations? The mathematical notion of a point, for instance, may be 
absolutely absurd m the world of actual experience, but how far along 
could we go without it? It is not true that, to be of service, every concep¬ 
tion must have an expenential counteipart, pieciscly reflected in all its 
members It is well to lemvnd ourselves that “science vs only a shoithand 
description of nature and not nature itself” (19). 

These considerations will be made almost self-evident by considering the 
following illustration. Suppose in Figure 1 a number of observations, well 
within the interval tt/o < * < 5 tt/q, are made which fall along a straight 
line leprescnting the functional relationship between two variables. Accord¬ 
ing to the classical view only one law should be possible and its formu¬ 
lation should be equivalent to wresting it from nature. The stiaight line 
represents that law and, with the presumed one-to-one correspondence in 
mind, the mathematical model correlated to it is, let us say, a straight line 
patallel to the X-axis, such as y = tt/* for all x’s. 
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FIGURE 1 


However, the great freedom of mathematical construction allows of yet 
another model of radically different design and implications and one which 
fits the data within the given interval as well or even better since data 
would never quite fall on the line in any case, but only thickly cluster about 
it That mathematical model is y — sm x sin 3 v -f" % Sln v —' 

n~<o (—1 ) ,i +i 

y 7 sin 7 x -f~ . , . or more compactly, y — 2-- sin (2 u —1) a: (10, pp 

76-77), A partial expansion of the summation will show the existence of a 
wave structure in the model and, hence, by transference an implied wave-likc 
structural substratum for the phenomenon under our suppositious consid' 
eration Which model may we then say reflects “icaHty”; the one With 
or the one without wave structure? Or is the question perhaps unimportant? 

It will be instructive to plot the first few successive partial summations 
of the indicated infinite trigonometric series in order to show how the value 
of the function, y = -n/ M is quickly approximated and in the limit attained. 
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In the acompanying figures, the horizontal Line represents y=ir/ 4 . The 
curve in (1) represents the first term or harmonic of the series. In (2) the 
curve represents a synthetic wave which is the result of summing the first 
two terms or harmonics In (3) the curve represents the sum of the first 
three terms; in (4) the sum of the first four 

We readily discern from the figures how the continued summation of the 
terms gradually approximates to the straight line y = tt/j, as the progressive 

ft —V+\ 

summation of the terms in the series y = 2 - sin (2 n — 1 ) x, brings 

»=i 2n — 1 

about a continuous increase in the number of crests and troughs in the corre¬ 
sponding curve and concurrently a continuous decrease in the amplitude of 
the lattei with respect to a limiting Ime 

In other words, as the number of harmonics in our mathematical model 
is increased, the closer will the wavy thread twine around a limiting 
spindle, the straight line given by the equation y = tt/j, so as to be in the 
limit observattonally indistinguishable from it. However, the implications 
are different in as much as a wave-structure is implied (16). 

For the psychologist one lesson, it seems, is especially to be discerned in 
this clear cut example—the danger of an incautious extrapolation of suc¬ 
cessful concepts beyond the limits for which they were devised and of too 
ready a willingness to give unqualified support to theories that are enthusias¬ 
tic generalizations from limited observations in limited fields. A quick 
glance again at the figures will point up this warning at once, for, although 
in the middle region the two models give results indistinguishable in the 
limit from each other, to the left and to the right the results diverge widely 
and to the non-mathematician unexpectedly. 

Which model, if any, will, therefore, be considered on an extended basis 
as adequate or “true,” must depend on correspondences to be discerned in 
the extrapolated regions. For this enterprise wc may almost look on our 
models as reflecting less “laws of nature” than “laws" for successful extrapola¬ 
tion from limited observations. The fact that our models agree with 
experimental data at all points where we can compare them and have there¬ 
by permitted us frequent nch penetration into the unknown should not 
blind us to the hazardous aspects of complete trust, on that basis, in the 
cleverness of our conceptual constructions and the sureness of our extra- 
polatory ventures. 

Our discussion up to this point makes it perhaps easier to understand 
what it is that is meant when we hear it said that the scientist cannot be 
interested in the why of things, but only in the how His preoccupation 
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with the hoiv of things lcsults from the fact that the how is that which he 
has deliberately contrived to regulate the behavior of his models and there¬ 
by univocally to assign the appropriate properties. The why escapes him, 
because the how lcflccts the inner mechanism, not of lcality, but of his 
own arbitrary models The how reflects reality less than it does his method of 
grappling with it. 1 

T!ie fact that we find ourselves asking why of human beings demonstrates 
no logical requirement that wc put a similar quciy to nature. Our in¬ 
sistence, in this regard, is but anotbot instance of lingual perseveration or 
transposition of verbal habits functioning with effectiveness in one field, 
here the social, to another lemotely related. 

When the scientist speaks in terms of the tuhy of things, analysis will 
show cither (a) that he is regressing from the simple constructs of the 
perceptual icalm to the more generalized constructs of the world of con¬ 
ception ; in which case he has not deserted the how formulation, but has 
made the why the regressive aspect of a process generalizing the how, that 
is to say, a continuing substitution, ill finite 1 egress, of one hoiu by another 
more general, or (b) analysis will show that he is endowing his generalized 
constructs or models with an extraneous aura of sequential necessity merely 
for case of discourse, a concession to his habits of daily speech and thought, 
as it were. But any necessity that can be demonstrated in either will turn 
out to be move a property of the symbols that oUictvUte. bis models thou 
of the “reality” after which these models aie supposed to be patterned. The 
necessity, for instance, involved in the basic foimula or model, F *** ma, 
is merely one that is mathematical. Neither force nor acceleration pieccdc 
each other as far as theory is concerned. Yet, we often speak of a force 
accelerating an object or ,i moving body exciting a force, even though 
actually in the formula an flcausal relationship is made to obtain (13, pp. 
270-271, 15, P . 173). 

The classical physicist dtd not ask why the force of gravity should vary 
inversely as the squaie of the distance rather than its cube. Instead, he 
worked out his models far both contingencies and, since only the first could 

1 Pearaon has pointed Dut that similarly the difficulties of the Zeno paradoxes stem 
not from the sequences of perception which We term motion, but from the concep¬ 
tual models which we employ for describing it The notion of infinite spatial divisi¬ 
bility, involving such formidable abstractions ns lines, points, etc, is a conceptual 
one which has no counterpart in the perceptual woild, though its ongin is of it; 
for it is the limit of processes begun in perception, but which cannot be completed 
in perception. The process of divisibility soon entries beyond the latter into the 
conceptual realm with no guarantee that the products of its symbolic operations 
there correspond at all to anything in “reality” (J9). 
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be set up in correspondence with observation, it "was the former with which 
he dealt without further question 

As another instance, let us consider two definitions of potential in an 
electiic field, and note the contrast between the how implicit in the first for¬ 
mulation and the ivhy implicit in the second In mathematical language the 
potential at a point is defined as equal to the negative of the line integral of 
the electiic intensity from infinity to the point (this is irrespective of the 
path followed, as can be demonstiated); or, V *==— j E cos 6 ds } where 0 
is the angle between the direction of intensity and the path (22). This por- 
tiays succinctly for us a model which summarizes and regulates uniquely the 
relationships to obtain between the symbols and the corresponding entities 
they rcpiesent The how is here evident throughout. 

On the adaptation of the above definition to why tcims, we substitute 
for the neutralized items contained therein the kind of language which 
embodies those ideas and processes we intuitively accept oi have come to 
feel at home with This is essentially what is done when an abstraction 
is given a physical interpolation; so that "physically” we may, thercfoie, 
define the potential at a point as the work done per unit charge against the 
force excited by the field when a chaigc is brought from infinity (which 
is itself quite an idealized conception) to the point, a definition in which 
the why is eveiy wheie implicit: Why must work be done? To enable 
movement to proceed against the foice exerted by the field. The latter 
foimulation of the definition cannot hold a candle to the former as regards 
fiuitful development of theory and rigor. 

Mention should be made of the so-called teleological constructs to be 
found in physics These involve such concepts as conditions of max- and 
minimality, “drift toward equilibrium” (8), constancy, etc., and seem to 
involve formulations exclusively in terms of why Why does a bubble as¬ 
sume the shape it does ? So that its suiface shall be a minimum- Why 
does a ray of light pursue the path it does ? So that its time of travel shall 
be less than that for any other path. Why does an oscillating pendulum 
reveise direction at end of swing? Because kinetic energy -j- potential 
energy = constant and its K. E. is theie zero and its P E. then at a 
maximum And so forth. 

These why formulations can in every case be shown to be not only 
equivalent to, but actually deducihle from, basic formulations expressed 
strictly in terms of how (II). As a first principle the why is illusory and 
appears either as a mathematical consequence of more fundamental construe- 
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tions or shows up in such guise due to translation from the neutral 
symbols of theory into verbal terms of thereby facilitated discourse. 2 

Where generalized laws arc impossible, as in the sharply diverging 
individual, it becomes even more pointless to apply the why, for there not 
even a model is possible. Wc can only record on a retrospective basis that 
such and such happened m such and such a sequence and attempt sub¬ 
jectively to synthesize from highly individualized and selected data the 
answer to what it is that makes the individual tick the way he docs and 
perhaps to sense what the conveigent 3 continuities of his past were that 
have imparted some consistency to his development. 

Divergence excludes the possibility of total or, in some cases, even 
significant reduction of individual behavior to uniform generalizations and 
makes it again as pointless to ask precisely why an individual has traveled 
the particular path he has as it would be to inquire as to why some organisms 
in the remote past developed wings and others did not. In both cases We 
may record the divergent facts, but aside from the acknowledgement of 
the fortuitous accumulation of divergencies (m the guise of mutations in 
the latter instance) which did take place in certain directions, wc cannot 
in principle hope to devise an unassailable explanation in terms of why and 
this because divergence makes impossible thoroughgoing uniform general¬ 
izations minutely or broadly applicable to each and every individual. 
Divergence lends partial anomy to man. 

The fruitful application of statistical methods to the study of phenomena 
is dependent on a high degree of convergence, for then it is possible to 
set up statistical models for correlation and prediction of data. Langmuir 
states that: 


. Igiven a] scientific problem, involving convergent phenomena, 
, We are able to discover cause and effect relationships by an analysis 
of statistical data; \e,g.i\ . our knowledge of stars by classifications 
involving large numbers of separate observations. Here we cannot ex¬ 
periment with stars but we can make hypotheses and test them by ob¬ 
servations of increasing numbers of stars, (Personal communication ) 


’Attention should be drawn in this connection to a recent theory of radiation (24) 
which represents on attempt to account for past events in terms of future events. 
The theory characteristically makes use of the frce-invention of mathematics and 
involves, as one should expect, the complete abandonment of all "pictonnHsm" in 
the modular structure of its theory (3) 

/Divergence refers essentially to the impossibility in fiinciple of setting up or 
discerning prognosticating rational schemes or patterns for certain sequences of 
phenomena. Convergence refers to those situations where, contrariwise, this is possi¬ 
ble (9, 15) 



IVAN D. LONDON 


173 


It was pointed out elsewhere (14) that: 

The psychological indeterminacy deriving from unpredictable [diver¬ 
gencies] is one that deals with , . isolated and unique event [a] which 
in [other] given psychological situation^] cannot be duplicated or made 
to recur, . such indeterminacy cannot be made the basis of a sys¬ 
tematic psychology, as a systematic science can deal only with the re- 
currencies of similar elements discernible in diverse phenomena . , 

quantum physics is able to establish mathematical patterns of such re- 
currencics in [its] probability distributions . . It can at will dupli¬ 
cate, as wcli as predict, these recurrencies, It is such recurrencies 
or regulnntics m the probability distributions of quantum physics which 
keep it a systematic and predicting science But , in the indeterminacy 
of psychology [there is] on tUc same fundamental level [no] analogously 
compelling condition which can allow the establishment of the essential 
regularities and consequent valid invocation of [an integrative] princi¬ 
ple of indeterminacy as a basis for a systematic science of psychology 

The possibility, then, of applying models to phenomena implies, at the 
veiy least, repetibility of probability distnbutions or a coriespondmg con¬ 
vergence Since so much of man is divergent and his individuality, hence, 
unique, such distributions frequently are not obtainable to play the decisive 
role that they do elsewhere, in other words, general models capable of a 
detailed non-retrospective accounting of peisonal behavior are not to be 
secured 

On the basis of the preceding discussion, it is possible to take issue with 
those who hold that an essential difference does exist between, explanation 
and description. In the nomothetic disciplines (1, p 22, 25) explanation is 
description, whether in terms of the mechanical one-to-one corresponding 
models of the classical physicist or m terms of the freely constructed punctate- 
corresponding models of the quantum physicist With this understanding 
we can almost assert the distinction between explanation and descuption 
to be one that is merely semantical. 

Standards of “proof” and "explanation” in mathematics, physics, and else¬ 
where change and have changed with the ages, Proofs and explanations 
once accepted without question have been replaced now by proofs and 
explanations of men adhering to different standards of rigor and different 
criteria Even today the so-called “intuitiomsts” in mathematics deny the 
validity of whole sections of mathematics and aie engaged in refashioning 
its bases in conformity to new criteria of validity there (2, 5, 6, 23) In 
physics, explanation is no longer equated to "reality” but to "generalized 
descriptions” in terms of freely constiucted models In critical punctate cor- 
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respondent with observation. Explanation in the nomothetic disciplines ts 
simply Vfhai is acceptable by way of desaiptton in conformity to the aibitrary, 
evolving standards of the times. 

In the idiographic disciplines, whcic divergence plays a significant role, 
explanation is an admixture of description and tacit appeals to cmpathetic 
considerations and, hence, must admit both to frankly subjective elements 
and to clmngc in intimate progress with the divergence of events. We have 
elsewhere pointed out (15) that in the disciplines, which me predominantly 
ichogiaphic, explanation is such that only those events that in the present 
feel significant will forge from out the past those causal chains of events 
of which they are the last links. This implies (a) that a thcoiy of selection 
pf past significant events, to be put into operation for the explanation of the 
present, must be preeminently n subjective one, keyed to piesent temper, 
and (Z>) that this theory of selection and its "law” of successive application 
from the past down into the present must constitute the idiograplucist's 
system of explanation in assisting conjunction with constructions (e,g., com¬ 
plexes, mental states, social climate, labor movement) whose elements ate 
the selected events. The particular theory of selection employed and the 
auxiliary constructions devised to facilitate its application do not exhibit n 
relationship that veers toward the mutually exclusive, but intimately direct 
and reinfoicc each other. 

According to this view, the present becomes the ciitcrion of the past, and 
the idiograplncibt, an annlyzci, who sees the past through the eyes of the 
present The complex reverberations of the past are seen, therefore, to be 
selectively filtered and magnified into "causal” factois in the specially con¬ 
structed resonators which the idiogtaphicist, on an empathetic basis, has 
designed to analyze the past, in much the same way as the physicist employs 
resonators to study and analyze complex tones into their simple com¬ 
ponents So it is that paradoxically the past resounds to the clang of the 
present and not the other way around; which fact forces also the conclusion 
that even here criteria of explanation must again change with the ages and 
^the accompanying Zeitgeist. 

Formerly, demons were summoned forth idiographically to explain the 
course of man’s life; today our demons are moie sly and sophisticated and 
conform to a more subtle standard than formerly. Wc accept or reject 
them according as we are or are not satisfied with the types of explanations 
which employ them, For example, to see phallic significance in a man’s 
wish to be an architect and to profess to the acquirement thereby of deep 
insight into the sequence of his past actions and divination of the meaning of 
his life may to some feel satisfactory and seem the acme of explanation, but 
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to others subscribing to different standards and responding empathetically 
otherwise such explanation may be nothing but the sheerest balderdash 
It is noteworthy that this "illumination" of the past thiough the focus 
of that present to which this past diverged is frankly and non-apologetically 
recognized more and moic openly by writers in the most ideographic of 
disciplines—history Schlcsinger, in commenting on his recent book (21), 
writes; 


The Age of Jackson grew out of two impulses, one historical, and 
one contemporary A few reviewers have chatged me with writing 
an apologia for the New Deal I will say now that any resemblance be¬ 
tween the age of Jackson and the New Deal is coincidental My single 
motive was to make sense out of what has always seemed to me a con¬ 
fused and confusing period of our htstory Yet it is probably true that 
The Age of Jackson could hardly have been written before the New 
Deal Each crism of the present supplies new perspectives for the past, 
and die experience of the age of Roosevelt certainly provided vital leads 
for a reexamination of the age of Jackson. 

The recognition of the contrived character and actual idle of the model 
in explanation and the .attendant subjectivity particularly evident in studies 
of the divergent aspects of man is one that is essential in a very real sense; 
for in psychology theories of divergent man in the fulness of his develop¬ 
ment always manage m one way or othei to receive the stamp of some 
life-philosophy, no matter the ‘‘objectivity" of their claims 

If those psychological models, which we have contrived to cover man, 
can suggest or he made effectively to implement working techniques of 
living, all the while conforming to certain "scientific" standards to winch 
we have elected to adhere, we are indeed fortunate; for in practice these 
models are instigators of the futuie, not only modifying but creating its 
face But in all this lies danger, since, if we begin to take pronounce¬ 
ments in terms of our models too senously or become too minutely logical 
about them, we risk foigetting that it is we who initially devised these 
models to function for specific purposes only and that there is, therefore, no 
automatic justification in allowing them to motivate us beyond that for 
which they were fashioned, mcvely because they happen to function suc¬ 
cessfully there. 

Models in all their theoielical context must, of course, exert an in¬ 
fluence on our lives and thinking. Nevertheless, it is well always to hold 
in mind that we, their artificers, are still their superiors, however much 
we delegate to them the power to influence and direct, a delegation that 
is the more fateful in nccoidance as it is in confoimity to some theoretical 
scheme which surreptitiously espouses a philosophy of life, however the 
schematism take on the panoply of science 
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THE CONCEPT OF THE BEHAVIORAL SPECTRUM* 

Department of Psychology, Tulane University 


Ivan D London 


The reduction of behavior to lawful categories has long been the aim of 
psychological theorists and investigators. This reduction is essentially predi¬ 
cated on an all-pervading determinism which not only makes each event 
the product of antecedent conditions, but implies its expressibility in terms 
of them. To doubt this fundamental thesis is to some equivalent to a 
renunciation of the scientific approach to life and its problems 

However, this need not at all follow. Moreover, the explicit and detailed 
reduction of individual behavior to primitive components, whose resultant, 
if only certain general laws could be applied, must be demonstrably equiva¬ 
lent to the aforesaid behavior, is more than somewhat questionable; for de¬ 
terminism, once thought firmly established by classical physics, has been 
shown to be merely a statistical effect anticipatable in large-scale phenomena 

(2, 6, 7) 

The psychological animal, it seems, sports itself m a world that, in terms 
of space and time, is indeterministic, basically so Yet, in human affairs 
where, despite the enthusiasm of advocates, generally determinism is still 
a matter of implicit faith and belief, we seem very often to be able to pre¬ 
dict and to guide the conduct of our affairs most satisfactorily on the assump¬ 
tion that the fates are deterministically biased and need ascertaining only in 
order that we be served by them. 

Why the illusion of predictability can effectively obtain in situations where 
precision of forecast is either in piactice or in pi inciple impossible can be 
made understandable by introducing the concept of the behavioral spectrum. 
The illusion of predictability is managed by providing the forecaster with a 
set of probable behavioral events or outcomes (with or without associated 
frequency-indices), any one of which experience leads us to anticipate as 
a consequence of a given state and whose eventuation can under retrospective 
analysis be "validated” and "understood.” It is this set of probable be¬ 
havioral events that we propose to call the behavioial spectrum on the basis 
of the partially analogous role of the spectrum in quantum theory. 

Preliminary to a discussion of the role of the behavioral spectrum in psy- 
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chology, certain observations must be made m order to provide the contextual 
background against which the discussion is to proceed. 

1. For us to determine the distributions or spectia of behavior to be em¬ 
ployed in behavioral analysis on a general basis means in principle merely 
to {a) make ouiselves familiar with all possible distributions of behavior, 
(i) classify them in suitable ways; that is to say, in ways suiting given 
purposes, (c) take account of their frequencies in any given spectrum, and in 
this way (<2) be able to judge of the probability of certain features or charac¬ 
teristics of bchavioi turning up m a given situation. Not only the psycholo¬ 
gist, but all of us m the course of daily life to a degree manage to do this 
and without question proceed with the business of living on tins basis. 

2. The questions that can arise for resolution under this concept are cer¬ 
tainly of the most varied nature, and hence the behavioral spectra really 
needed in special problems can be also quite varied in kind especially in re¬ 
lation to exactness of prediction desired At one end of the scale we have 
the general question of finding out those features which are common to 
almost all possible behavioral states or behaving individuals so that we may 
safely conclude that those features almost always obtain. This is the jiomo- 
ihetu aim of the exact sciences. But at the other end of the scale we have 
such unique detailed questions as those which pci tain to a given individual 
man in a particular one of his states where satisfactory prediction is often 
thwarted divcrgentwise and the uUographic conception of man comes in¬ 
escapably to the fore (1, p. 22; 5, pp. 179-181; 10). 

3. Convergence, as defined by Langmuir (4), implies the ultimate possi¬ 
bility of devising rational schemes for analysis of and imposition on phe¬ 
nomena such that, once devised, these schemes can be utilized not only for 
discerning present rational patterns in phenomena, but also with their aid 

, for deducing from these prior discernments subsequent rational patterns to 
obtain among the evolving phenomena. Where an averaging-out process can 
be demonstrated among indeteiminatc elements, convcigence creates the effect 
of an ineluctable determinism. 

4 Divergence, ns also defined by Langmuir (4), implies the impossibility 
of deducing subsequent rational patterns from pteviottsly devised schemes or 
patterns. It implies that all rational patterns that are found to be applica¬ 
ble among divergent phenomena have been devised foi the occasion only and 
are ad hoc , that they invariably can be substantiated historically on a retro¬ 
spective basis only, and that they are, therefore, subject to obligatory revision 
with advance into the divergent future(5). This must not by any means be 
taken as arrogating to the irrational a superior role to that of the rational. It 
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points merely to tile importance of recognizing the very great role of the non- 
rational m life and living. 

5, As has been amply and ably demonstrated in physics, rational schemes 
which are devised to cover phenomena consist fundamentally in setting up 
models which can be made to exhibit properties analogous to those of the phe¬ 
nomena which wc have brought under observation. Since such models are 
abstractions foimed fox definite purposes, they afe necessarily incomplete 
and, as long as we never confuse the phenomena under observation with the 
models devised to cover them, this incompletion m models is not necessarily a 
defect (piovided we do not attempt a careless extrapolation) and ought 
not to bother us too much as in no case can we grant ultimate validity to 
any of them ; for as Langmuir (3) has stated it. “We should . . , nevei ask 
whether the model represents leality. It is sufficient to say that in certain 
respects it corresponds to lcality.” 

6 . The symbols that we use, whether neutralized or unncutralized, that 
is to say, whether sharply delimited m definition or accompanied by ail aura 
of elusive suggestibility, the models we use, whether ligoiously conforming 
to scientific standards or diffuse and diversely suggestive as in cmpathctic 
metaphor, which, however ambiguous and sensually or emotionally toned, 
still is a model of sorts, all these may be capable of employment and manipu¬ 
lation in accordance with ( a) the strictest rules of logic, or (£) special no il¬ 
logical, but not necessarily illogical, lules of analysis, or ( c ) innumciable 
combinations theicof, so that analytical patterns can result which are rich 
m meaning and fruitful in practice, whethei or no they are intrinsically sus¬ 
ceptible of temporal extension (8, pp. 19-20). 

Undeniably human behavior is complex and it is understandable why the 
failure to reduce it to a minute determinism should be ascribed to the com¬ 
plexity of that behavior, rather than to a probable untenability of deteimm- 
ism itself It is always easy to postulate a crypto-determinism which goes on 
the assumption that, if all the variables of human behavior weie ascertain¬ 
able, then it should be possible to devise an exactly predicting theory (9). 

Because of the complexity of the human individual and his almost infinite 
variability, such theory is impossible Therefore, psychological theory of the 
divergent is forced to content itself with models or formulations which do 
not relate actual detailed behavior with subsequent detailed behavior. To 
attempt to do so would too easily show up the inadequacy of the theory. In¬ 
stead, previous actual behavior is subjected to a classificatory process and 
selective underscoiing of certain of its aspects, and then under the guidance 
of a retrospectively constituted causation linked to subsequent detailed be- 
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havior, likewise selectively classified within the framework of a supposedly 
deterministic theory. 

Thus, when prediction is vouched for, it is not the particular item of be¬ 
havior that is predicted, but the class to which it belongs (and that often a 
very tentative one) Instead of a single item of behavior, we arc given a 
whole series of possible events in a behavioral spectrum, any one of which 
when fulfilled, will be said to have validated the choice of the given spec¬ 
trum of behavior; that is to say, the prediction. It is sufficient merely to 
assign the class or spectrum of behavior to be anticipated in order to discern 
whether any given line of behavior fulfills expectations. In such a theo¬ 
retical set up even intractable ambivalences become entirely acceptable and 
respectable. Thus it is possible to set up predictive catcgoucs so inclusive 
that within one behavioral spectrum the most varied and even contradictory 
lines of behavior may be contained. 

In order to avoid specious predictivity such as tills it may be that pre- 
dictivity of psychological phenomena should be confined to fitacesses, rather 
than to end results, as the greatest vaiiety of terminations to behavior 
should be expected from the divergent effect of environment on the "primal 
forces" at work within the reacting individual. However, deterministic 
theory mediated through behavioral spectra, even though it profess to supply 
deterministic sequences on a theoretical basis and to provide well the little 
we ask of it, is only semantically so, It docs not predict explicit behavior 
beyond class, which can be devised as conveniently ns desired to suit the 
exigency of the moment and the theory that essays its explanation. Any 
failure in prediction of such kind, moreover, can be always readily ascribed 
to insufficient analysis of the situations involved and to unforeseen inter¬ 
vening factors and, hence, to the selection of the "wrong” behavioral spectrum. 

For example, let us suppose that a certain woman’s behavior after some 
analysis has been adjudged to be in general masculine, a descriptive desig¬ 
nation loosely summarizing impressions and permitting us thereby tolerably 
to predict, on the basis of the presumed consistency of behavior, future re¬ 
actions to given problematic situations. We are satisfied with our analysis 
if predictions are fulfilled. If not, we substitute a new classification; or, if 
we cling to the old, we look to ferret out "overlooked" alienating factors to 
account for deviation from expectations or we modify the classification with 
appropriate adjectives. To illustrate the latter practice, if compensation is 
indicated but inadequate to account for a given behavioral exhibition, we 
may olten nicely resolve difficulties by disceining an oiw-compcnsation to 
account for the presumed exaggeration and deviation of response. 
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These tactics particularly characterize the application of deterministic 
theory to behavior that is markedly divergent and make somewhat question¬ 
able from the theoretical standpoint the "success” of such theory. Prag¬ 
matically, however, the procedure is quite valuable and is an extension and 
refinement of what we in our daily affairs normally pursue. For example, 
the clinical psychologist in any particular case forms ideas, impressions, and 
hypotheses oil the basis of past clinical experience and the evolving immedi¬ 
ate situation; so that, as each experience adds to the previous ones in an 
endless chain, he is enabled soon to reach some constructive conclusions con¬ 
cerning the case under consideration. 

On the other hand, the best success to be predicted for the application of 
deterministic theory is in the field of behavior which is sharply convergent 
m character, e.g., over long intervals of time for some types of psychotic 
behavior, but regularly only for short intervals of tune for behavior of 
the normal individual, since for long intervals of time the latter, having 
undergone divergence, would often require too large a dosage of retrospective 
causation foi an honestly deterministic formulation to obtain. 

Through the medium of a most instructive analogy the role of the be¬ 
havioral spectrum in analysis and prediction can be made more evident. Sup¬ 
pose wc design a model in the customary fashion to represent a musical 
composition. We set up one-to-one correspondences between the temporal- 
aural phenomena, which we recognize as music, and certain paints, distributed 
along 2-dimensional strips of paper in accordance with the arbitrary scheme 
of notation handed down by tradition. The model is constructed on a 
2 -dimensional pattern, the vertical dimension representing pitch, the horizon¬ 
tal time. This model is readily recognized as one whose correspondences are 
punctate, as not every geometric point on the 2-dimensional strips has sig¬ 
nificance for the musician, who is guided in his playing by this model—the 
kinds of marks used as well as their distribution along the strips helping to de¬ 
termine what punctate correspondences are meant. 

Let us see what this signifies. First of all, the model has univoeality, but 
only to a degree, for, if exactly followed, the music produced will sound 
wooden and unnatural. The function of the model is, evidently, also to 
suggest as well as precisely to guide The musician must supplement the 
model’s incompleteness by bringing to it his artistry and interpretive skills. 
Secondly, its notational scheme is of necessity stenographic in contradistinc¬ 
tion to those schemes, particularly in the exact sciences, which are steno- 
phremc, if we may be permitted to coin a word. 1 

’I am indebted to the late Dr Albert Staniland who in the course of several con¬ 
versations suggested to me both these two terms and the analogy to be discussed 
(g, pp. 21-22). 
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What precisely arc we to understand by this distinction, which is by no 
means a trivial one? By a stenop/aphic formulation wc mean one which is 
in its very essence static, to be sure compactly indicating its intentions, but 
utterly incapable of lending itself to subsequent derivation, For instance, 
there is nothing m the notation of one bar of music to compel a given se¬ 
quence of sounds in the succeeding bar. It is to be noted in passing, that 
successive and discontinuous stenographic formulations aic markedly charac¬ 
teristic of the strongly divcigent, 

By a stenoph eiiic formulation we mean one which is in its vety essence 
dynamic, also compact in its intended indications, but, contrariwise, contain¬ 
ing implicit within its symbolism the very means of engineering subsequent 
derivations. Not only aie correspondences indicated, but all the rules that 
the mind 1ms devised for relating these given correspondences and o(/iers, not 
at the moment explicitly indicated, inhere within its compact representations; 
which significant fact accounts for the logic of coining “stenophrcnic" as a 
term to cover what is, however wc look at it, an a maxing capacity. 

For example, the mathematical equation or model, dhjdl* = (accelera¬ 
tion equals a constant), is stenophrcnic because it not only describes a given 
fact, but does so in such a way as to allow a subsequent deduction of not 
only sequences of phenomena but even new formulas. As a matter of fact, 
on the application of two successive integrations to the above differential 
equation we can successively derive the formula for the velocity of a falling 
object at any given time and a formula which enables us to calculate the dis¬ 
tance traversed by it within any given time interval. 

As another example, the frequency-distributions which we generally en¬ 
counter in psychology are stenographic in that their formulation is such as 
not to contain within itself the apparatus for subsequent derivations, requir¬ 
ing often, moreover, marked supplementary intercession from the outside 
before proper interpretation and application are possible The frequency dis¬ 
tributions of quantum physics, on the other hand, are m general stenophrcnic 
as they are so formulated as to contain within single compact representa¬ 
tions the means and techniques for freely deriving subsequent distributions 
and often new formulas of great power and application. 

Stencphrenic formulations generally are so much the mark of the con¬ 
vergent that, whenever any formulation of the latter is stenographic, we look 
on it as merely the expedient of the moment and regard the situation as tem¬ 
porary, unsatisfactory, and a challenge to more sophisticated reformulation, 
however useful the stenographic formulation may be; e g, rule of thumb 
procedures, empirical equations or curve fitting, naive description, merely 
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mechanical statistical tabulation, etc From, this point of view we see also 
that reductionists is simply continuing stenophrenic extensionism. 

Let us ievert now to our musical model It is punctate in character and 
stenographic. Does this mean that in practice prediction is absolutely ruled 
out? Not quite, and for the following reasons. Great familiarity With 
standard music peunits the musician on inspection of a few bars to say, 
“This is m the manner of Brahms, this Beethoven, this Wagner, and so 
forth.” If we allow, then, a musician to inspect a few bars of music, conceal¬ 
ing what follows, and ask him to hazard the probable sequences of sounds 
therein, his lecognition that the music is Mozartian, let us say, in character 
will lead him to write out a number of alternative sequences of sounds which 
will be completely different from those which lie might conjecture if he 
initially recognized the music to be that of Debussy It is evident that 
familial ity with music allows him to recognize the musical class to which 
a given piece belongs and then, oil this basis, what probable musical sequences 
to anticipate, in other words, the musical spectium. 

We are now in the position to realize fully the exactly corresponding 
natuie of the psychologist’s attempt to handle the diveigent successfully 
within a deterministic framework. Stenophrenic formulations arc difficult 
for him to obtain or to apply. However, as a close student of life, he de¬ 
velops the ability to judge the behavioral class to which given behavior is to 
be refeired and like a good artist supplements and interprets in his own way 
the incompleteness of its stenographic formulations This in turn permits 
lum through symbolic schemes of one sort or other to set up the corres¬ 
ponding probable behavioral distribution or spectrum to obtain for predic¬ 
tive puiposes The pursuit of any particular line of behavior actually pre¬ 
sented to him in the behavioral spectrum will then be said to have fulfilled 
prediction; after which on a retrospective basis, in toto or in parte, he always 
manages to contnve some sort of “validating" analysis (5). Thus the 
concept of the behavioral spectium allows us in practice to bridge some¬ 
what the hiatus between the demands of our convergent-mindedncss and 
the divergence of human events. 
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RELATIONSHIPS BETWEEN COLLEGE APTITUDE AND 
DISCOURAGEMENT-BUOYANCY AMONG COLLEGE 
FRESHMEN- I. EXPERIMENTAL PROCEDURES* 

Division of Education and Applied Psychology, Purdue University 


Bernice Moody Horrall 1 


A. The Problem 
1. Introduction 

It was noted by the writei in recent Psychological Clinic woik with 
Purdue University Freshmen that those of low college aptitude, as indi¬ 
cated by the American Council on Education Psychological Examination, 
experienced a great deal of emotional stiain, bewildeiment, and frustration 
resulting in discouragement and sometimes in extreme cases in depression. 
It is to be remembered that when people are placed in situations in which 
they do not succeed at least a part of the time their level of mental health 
is piobably lowered. 

The academic work at the University is presumably of such a nature 
that the large middle group in ability can succeed with a moderate amount 
of study and mental exertion while those m the upper ranges can succeed 
more easily Those at the lower levels, or those with the lowest college 
aptitude, arc undoubtedly faced with a veiy difficult and in many cases in¬ 
surmountable problem in the academic situation. Assignments and class 
work in English, Mathematics, Chemistry and other freshman subjects, which 
are prepared and understood with a moderate amount of work by the 
large group of students of average ability and with ease by the smaller 
number of above-average ability, seem of extreme difficulty and often beyond 
comprehension to those with the least ability. 

In the opinion of the writer, while a State-supported institution of higher 
learning should perhaps on first consideration be held open and available to 
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all applicants, yet in the larger sense it should not open its portals to those 
young people who are bound to meet with failure and discouragement and 
consequently come to doubt their ability and real place m society. Some 
place earlier in the educational progiain a careful study could be made of 
their abilities and aptitudes and a wise progiam of vocational guidance might 
be made available so that each individual is placed in the situation where 
he can succeed, where be will not be faced with discouragement and fnts- 
tiation. Since such an ideal plan is not yet in force in most of our secondary 
schools, this university, as well as others over the country which have not 
set up rigid entrance i equipments, is faced with the moral responsibility 
of dealing with the considerable number of entering freshmen who by their 
very lack of ability (college aptitude) are doomed to failure or cxtiemc dis¬ 
couragement. Many chop out of the University sometime <1 luing the first 
semester; many others struggle thiough the first year at the insistence of 
their families or to avoid the disgrace they would feel in going back home 
and acknowledging defeat. 

This study is an attempt to measure the observed discouiagenient of the 
group at the lowest part of the range on the American Council on Educa¬ 
tion Psychological Examination, in other words the relationship between 
college aptitude and discouiagenient. Samples were chosen from the middle 
and upper student groups on the American Council on Education Psycho¬ 
logical Examination to serve as control groups to be computed with the 
low (experimental) group. The control groups were matched with the 
low group as to sex, school, membership in a social fraternity ("organized” 
or "unorganized”), and financial status, that is, earning money 01 being 
family supported. 

2. Previous Studies 

One of the first things noted in the preliminary work of selecting the 
subjects for this experiment was the number of students, especially those 
of low college aptitude, who dropped out of college during their freshman 
vear. Coffey (3), in 1928, compared a group of 245 college freshmen m 
the upper fifth on College Aptitude Rating (a predictive measure reached 
by averaging percentile rank in high school graduation class with percentile 
score on College Aptitude Test) with a group of 236 college freshmen from 
the middle fifth on College Aptitude Rating to study student mortality at 
the University of Minnesota. The study was made after a 10-yeai interval 
Twenty-nine per cent of the high group and 76.6 per cent of the middle 
group did not complete their college course at the University of Minnesota. 
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No attempt was made to trace them to other schools Seven per cent of 
the high group apd 20 7 per cent of the middle group Avere d lopped for Ioav 
scholarship. 

Although we have made no similrti analysis of Freshmen at Purdue Uni¬ 
versity, the trend seems in the same direction that Ruch (16) reported con¬ 
cerning 113 students in the lowest 10 per cent on the same test as shown 
in Tabic 1. 

TABLE l 

Records at the End or the First Semesitr or the Upper and Lower Ten Per Cent 
(OF THE DlSTRinUTION OF INTELLIGENCE) IN A GROUP AT 

the Univcrsitv or Iliinois 


Record 

Pei cent of 
pooiest tenth 

Per cent of 
best Lentil 

With chew before the end of the semester 

12 

+ 

Weie chopped by the university 

2 + 

0 

Were placed on piobation 

37 

2 

Made average giadcs or bettci 

10 

3+ 


Durea and Love (4) studied the personal problems of college students by 
giving a personal traits mventoiy to 304 freshmen (207 women and 97 men) 
fiom the College of Education, Ohio State Univeisity They found very 
little correlation betAveen the number and intensity of problems and the 
other vaitables of academic standaids, intelligence (peicentile rating on in¬ 
telligence test derived from Ohio State University Psychological Examina¬ 
tion), and admission blank score (an attempt to predict success of college 
ireshmen). They found evidence that indicated that men on the average 
experienced more difficulties both in extent and intensity than Avomen 
students 

In comparing earning with family-supported students, Hale (6) in 1934 
found from latings on the Bernreutei Personality Inventory that emplo)'ed 
women students at Purdue Uruveisity tverc less well-balanced emotionally, 
less gicgarious, less sociable, and less dominant than Avomen students who 
weLe not gainfully employed. She found that the average academic load 
and the aveiage scholastic index of employed Avomen Avere not appieciably 
loAver than that of unemployed women students The employed women did 
not make the social contacts they Avanted to and piobably needed In her 
summaiy, Hale stated that, "The effect of employment is obviously on the 
experience and the personality of a student lather than on her health and 
academic standing". 

The findings of the present study, although no differentiation Avas made 
between students woiking the minimum of foui hours oi much more, do 
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not agree with the statement of Winston (23): “Students largely preoccu¬ 
pied with their financial situation cannot be expected to do clnsswork of as 
high a quality as they would with less drain upon their time and energy." 
He found that over a four-year pciiod, 1934-1937, four-fifths of all fresh¬ 
men (2,257 in number) at North Carolina State College repoited the neces¬ 
sity of earning part or all of their expenses. Almost half of all students 
expected to earn at least 50 per cent of their expenses and onc-lentli expected 
to earn the total amount. He suggested that class room hours be diminished, 
and extension of student aid or some other plan be established to take into 
account this problem Of the freshmen legistering at Nortii Carolina State 
College in the autumn of 1936 and 1937 only two-thirds had giaduatcd 
from high school the preceding spring; almost one-fifth had graduated a year 
before enteting college, and one out of seven had been out of high school from 
two to nine years. Hence there was a wide range of ages, and m that insti¬ 
tution college freshmen were not a homogeneous group as to matuiity and 
self-reliance. 

Besides problems of economic insecurity and delayed matriculation, Win¬ 
ston (23) reported that 15 per cent of freshmen entering North Carolina 
State College in the fall of 1936 had no vocational picfercnce and an addi¬ 
tional 40 per cent were uncertain of their choice. Uncertainty of vocational 
preference was also noted in the present study, and the writer would agree 
with Winston that tins points to a need for the highest type of vocational 
guidance in college and for increased guidance in high schools. 

One of the implications of the findings of the present study would be that 
with wise vocational guidance in high schools, many or in fact all of the 
low ability students would be helped to find congenial woik and satisfying 
social life in their communities lather than undeigoing the discouragement 
of a college environment where it is almost, if not cntiiely, impossible for 
them to succeed comfortably. This idea is m agicement with the statement 
by Wile (22): “Freedom and responsibility, health and sanity, should be 
the goal for the greatest number of individuals, as well as for the State 
of which all are constituent members. This should be the essence of social 
planning—the heart of a corporate program to promote human values ill 
terms of a social soul " 

O’Shea (13) pointed out that from a mental hygienist's point of view one 
controlling criterion applying to exclusion from college is that, “A student 
whose ability to do abstract thinking is below that of the college 
level should not be allowed to face the inevitable failuie attendant upon 
remaining m college," It was further stated that it is the opinion of the 
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Midwest Group of College Psychiatrists and Clinical Psychologists that a 
college should never dismiss a student with personal problems without 
making careful provision foi his next experience As to the relatively 
large percentage of entering freshmen at Purdue University who do drop 
out of school during the first year, while the university docs not actually dis¬ 
miss them, yet the difficult academic situations at the university cause them 
to drop out; and, from the point of view of the Midwest Group of 
College Psychiatrists and Clinical Psychologists, it would still be the uni¬ 
versity’s moral responsibility to help them re-establish their self-es¬ 
teem The university does not and probably cannot conveniently follow 
these foimer students after they leave the university, presumably, therefore, 
it should raise barneis which will exclude other such students from the un¬ 
wholesome experience of defeat and doubt of personal ability. 

Harris (7) concluded in his review of tile literature from'1930 to 1937 
that, “It is the writer’s opinion, unsupported by anything resembling a re¬ 
gression equation and based merely on his own findings, total immersion in 
the results and opinions of other investigators, and some cogitation, that 
the essential factors in student achievement are, in the order of their impor¬ 
tance. (a) ability (or intelligence, or scholastic aptitude, etc), ( b ) effort 
(or drive, or degree of motivation, etc ) , (c) cucumstanccs (personal, social, 
economic, academic, etc )” 

In making the new scale used in this study, certain facts as found by 
Young (24) in her study of the problems involved in making questionnaires 
were kept in mind. She was concerned with situations in winch the ques¬ 
tionnaire was used as the sole instrument of study, but her findings un¬ 
doubtedly apply to any questionnaire used in an experiment When anony¬ 
mity is assured and when the subject is impressed with the sincerity of the 
experimenter, a relatively large number of people will respond Young 
stated that the woiding should be simple and concise and easily understood 
by the least intelligent subjects for whom the questionnaire is intended 
Questions should be worded so as to avoid arousing of resentment, an¬ 
tagonism, or suspicion. Also the questionnaires should be interesting and 
seem important enough to justify the time spent in filling them out. 

Several statements in the new sca'Ie weie worded so that they would be 
true for freshmen in general and not apparently implicate the subject him¬ 
self, as the one concerning discouragement among fieshmen as a whole 
Huntley (8) found that strivings for self-esteem influenced self-judgment 
if the subject recognized that he was judging himself. Huntley recorded 
the mirrored writing, voice, clasped hands, etc, by picture or talking machine 
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of two groups of subjects (without their knowledge) and six months later 
asked them to make judgments' on their own forms of expression and those 
of others. Strivings for self-esteem as well as some feelings of insufficiency 
were usually expressed when subjects judged their own forms of expression 
without recognizing them. When they partially recognised their own forms 
of expression, their self-judgments were almost entirely favorable When 
they fully recognized their own expressions, their judgments became less 
favorable, perhaps because of the demands of modesty, but they were still 
always above average. 

Trailer (19) pointed out that, since most personality inventories call for 
self-estimates, the question of the correctness with which individuals or¬ 
dinarily make judgments concerning their own pcisonahty characteristics is 
an important question, He cited Tryon’s experiment which showed that 
on the basis of a verbal portrait matching test there was a tendency for 
students to look more favorably upon their own personality qualities than 
their peers did, but that this tendency varied widely among the traits. He 
also reported on Spencer findings that only 43 per cent answered affirmatively 
when asked if they would have answered all questions truthfully and willingly 
if they had been required to sign their names. 

Any study using questionnaires must take into account the likelihood that 
too much confidence should not he placed in questionnaire findings although 
they are apparently useful to indicate tiends or tendencies or for group 
comparisons, Layman (10) gave two newly formed questionnaires dealing 
with personality traits gleaned from a critical analysis of 782 test items taken 
from 16 personality tests to 276 freshmen and 40 graduate students in 
physical education at the University of Iowa. She found that the same 
items were not checked on both lists by the same students, thus making the 
tests less reliable Pier main problem was to attempt to locate separately 
recognizable “factors" being measured by the battery of test items In spite 
of the limitations imposed by the method and the small size of the groups, 
Layman concluded that. “The results are strongly suggestive that very few 
personality test items are such that they will present an adequately discrim¬ 
inative picture of an individual's behavior tendencies or pcisonahty 'traits'" 
She added that while this does not invalidate the tests themselves, counsellors 
and educators should realize their limitations and not put too great confi¬ 
dence in them. She also found that students said that they would not have 
checked some items if their identity had been known It was for this sort 
of reason that each student was assigned a code number in the present study 
to use on all papers rather than signing his name. 
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Some of the same points were considcied in making the new scale on 
discouragement-buoyancy used in the present study as Kelly (9) pointed 
out in the construction of his 36-Trait Personality Rating Scale. His scale 
was of the graphic type in which each trait continuum was represented 
on a five-inch horizontal line Each line was marked with 25 divisions with 
“most people” at the middle point and an adjective or phrase describing each 
extreme placed at each end of the line He pointed out that perhaps it 
would have been desirable to have placed more verbal descriptions along 
the scale but that was found to be difficult. The same difficulty was cncoun- 
tcied in malting the discouragement-buoyancy scale but the verbal descrip¬ 
tions were made at the extremes and in the middle of the horizontal lines 
and only nine divisions were made Kelly also pointed out that since the 
scale was to be used by latcts with little oi no experience the directions weic 
made as explicit as possible, a procedure which was followed also in the 
discoui agement-buoyancy scale. 

Pmtner and Forlano (15) reported that* “There is no generally acceptable 
method for the validation of a psychological test. . Therefore, before 
launching upon the construction of tests oi invcntones seeking to measure 
personality traits or emotional attitudes, which though important aic difficult 
of analysis and of determination and establishment of validity, attention might 
well be concentrated on the constiuction of techniques designed for the 
measurement of those personality traits more amenable to observation and 
follow-up ” School teachers were asked to describe any outstanding per¬ 
sonality characteristics of their pupils The teachers were not given a list 
of traits to be checked but simply made their own comments on whatever 
traits they wanted to mention. In somewhat the same way, friends and 
tcacheis might have been asked to describe the outstanding personality chai- 
actcnstics oi the subjects in the present study, but in older to conserve time 
and to render the results more easily available for statistical manipulation it 
was decided to construct items worded as familiarly as possible for student 
use. Seveial college students were asked to help m wording the items 

In considering the thiee levels of intelligence dealt with in the present 
study, the concept of level of aspiration is an interesting one when trying to 
determine the feelings of success or failure among college freshmen Frank 
(5) stated that. “A high level of aspiration may represent a direct expression 
of a goal, an incentive to better peiformanee, or a means of protecting 
the ego. A low one may express an objective judgment, a method of avoid¬ 
ing tension, or a way of avoiding the appearance of failure.” 

Differences of intelligence were taken into account in the study of Wash- 
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burne (20) tn winch the intelligence, home conditions, college activities an d 
affiliations were ascertained for a group of 119 freshmen and 119 junior 
women at Syracuse University. The subjects were given the Washburnc 
Social Adjustment Inventory which was a carefully validated test showing 
various phases of emotional and social behavior. Among his findings he 
reported that: "when the degree and number of differences in total social 
adjustment and in the subtests arc considered, the girls who earn part ol 
their way through college arc the most superior of all the compared groups 
in nearly all phases of social and emotional adjustment. Whether work 
causes the social adjustment, or the superior adjustment causes the girls to be 
willing and able to work their way through college, or whether the causation 
is circular is a matter of speculation ” He also found that: "Being in the 
upper 25 per cent of college students in intelligence is favorably related to 
some extent on the freshmen level with happiness, the sense of purpose, and 
a sense of self-regulation (control),” 

In Washburne’s study (20) he also reported that: "Being a junior (re¬ 
gardless of home conditions, college activities, IQ, or sorority membership) 
is associated with superior scores in total social adjustment and is very 
strongly associated with non-alienation (indicating a sense of social mem¬ 
bership and acceptance, psychological security and emotional stability in 
social situations).’’ It is a well-known fact that the juniors are a selected 
group in that the weaker students have dropped out of school in many 
instances. This suggests the fuither possibility that being a freshman is a 
hard job in that the college situations are markedly different from those 
encountered in high school and ir» many cases the painful process of psycho¬ 
logical weamng is being undergone. This points to the idea that those stu¬ 
dents poorly equipped as to college aptitude and abstract thinking should not 
be asked to compete m the academic college situation which even for the 
better equipped students is a challenge to their various abilities. 

B. Experimental Procedures 
1. T tails to Be Measured and Tests Used 

a. Discouragement-Buoyancy—New Scale. A search of the literature 
did not reveal any scale which would measure directly discouragement- 
buoyancy resulting from current situations in the college environment. It 
was necessary, therefore, to construct a new scale intended to measure 
exactly the area which was under consideration for this study. A seven- 
item scale (nine steps to the item) of discouragement-buoyancy was finally 
evolved and was designated the Horrall College Experience Scale, 
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b P esstm i$m -Optim ism — Chant-Myers The Chant-Mycrs Attitude 
Scale on Pessimism-Optimism offered a possibility of exploration in this 
field, but it seemed likely to be too gross a measurement, discriminating only 
great extremes This opinion was verified by the use of the scale in the 
battery of tests in this study. 

Chant and Myers (2) defined the particular variable of personality they 
were studying as a continuum extending from an attitude of extreme elation 
or optimism to an attitude of extreme depression or pessimism, and con¬ 
structed a scale of 22 statements to measure this attitude according to the 
Thurstone (18) technique This scale was used for measuring the defined 
variable in the following groups: (a) 300 undergraduates (average age: 
20.5; SD 1.6, range, 18-27) ; (Z») 117 unemployed men (average age: 29, 
SD 12 4, range, 19-47), (c) 123 mental hospital patients (average age: 
45.3; SD 18.6, range, 23-70). The score for each subject was computed 
as the arithmetical average of the scale values of all the statements witii 
which the subject indicated agreement by checking. 

Chant and Myers found that the scores for the undergraduate group 
tended to mass at the upper or optimistic end of the scale They stated that. 

While the scale apparently provides for the adequate differentiation 
at the lower or pessimistic end, the degree of differentiation at the upper 
or optimistie end dees not appear to be adequate for this (undergradu¬ 
ate) group of subjects This may be due to actual similarity of the 
student attitudes or it may be the result of an inadequacy of the scale 
at this end of the continuum While a revision of the scale with this 
weakness in mind is indicated, it should be recognized that this is not an 
unselected group of cases, and the skew obtained may be a legitimate 
reflection of the fact that these are younger adults who are living, for 
tlie most part, under very favorable circumstances 

They found the average score for the undergraduate group to be 7 1, SD 
1.17, with a correspondingly lower average of 6.1, SD 1 58 in the scores 
for unemployed men. They found a considerably larger percentage of cases 
at each extreme of the distribution for the mental hospital patients and ac¬ 
counted for it by the fact that among mental illnesses there are certain condi¬ 
tions such as manic-depressive psychoses which are known to be characteris¬ 
tically associated with extreme attitudes of depression or elation. 

The Chant-Myers Scale to measure Optimism-Pessimism or Elation- 
Depiession which was used in the present study was also one of the tests 
used by Whistler and Remmers (21) in their study of 150 men and 149 
women undergraduate students (not freshmen) in psychology at Purdue 
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University in April, 1937. A part of their Table 6 is given in Table 2 
dealing with the mean scoies on the Chniit-Myers Scale. 


TABLE 2 


Purdue 

N 

Mean 

SI) 

»«r 

Men (self-estimates) 

131 

7 50 

.89 

.08 

Women (self-estimate*) 
Ontario 

121 

7 63 

M 

08 

Toronto undergiftdmu.es 

300 

7.10 

1.17 

07 

Unemployed men 

117 

6 10 

1 58 

15 


Only 6.9 per cent of the men and 3.3 per cent of the women in the Purdue 
group scored at the neutral point, 5.5, or below. Ten per cent of college 
students, and 32 per cent of unemployed men scored at 5.5 or below in the 
Canadian Survey. The mean score for Purdue undergraduates was 7.56 
represented by the scale statement, “Life is quite satisfactory for me.” 
Whistler and Returners stated that: “Psychological percentiles have a low 
positive correlation, -J-.l 1 rfc.06. with scores on the Chant-Myers Scale. 
There are 967 dunces in 1,000 that the true correlation is gieater than zero. 
Theic is thus some evidence that the more intelligent students arc slightly 
happier than the less intelligent.” 

c. College Problems-—Mooney Check List, The Mooney Problem 
Check List, College Form, presented a large list of items many of which 
were the opposite of others in the same category and which in any ease was 
not sealed or standardized in a way to make it thoroughly useful for statisti¬ 
cal analysis. However, the list seemed to offei such a comprehensive num¬ 
ber of problems encountered by college students tlut it seemed of sufficient 
interest to be included in the group of tests to be given. 

The Mooney Check List consists of 330 items grouped into 11 areas of 
college life and the student is to underline the items which suggest tiaubles 
(difficulties, worries) which he has. Then he is to look back over the items 
he has underlined and circle the numbcis in fiont of the items which are 
of most concern to him. 

Mooney (12) reported a dormitory survey made two months after the 
opening of school (November) of 171 freshmen women at Ohio State Uni¬ 
versity by means of the Problem Cheek List, College Form. The average 
number of problems marked was 29.8 with a range from 3 to 106 Sixty 
per cent checked the item of not getting enough sleep, a problem which was 
also prevalent among Purdue University freshmen. Mooney pointed out 
that at least three major functions of the Problem Check List arc 1 “It shows* 
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the most common problems among a group of students as directives to the 
kind of peisonncl services most in demand; it picks out particular students 
who are the most likely candidates for particular services, and it implements 
individual interviews.” 

d Ascendance-Submission—Allpoit Reaction Study. Tile AUpoit As¬ 
cendance-Submission Reaction Study seemed likely to be a measurement of 
more established personality traits and not likely to respond to current con¬ 
ditions of college success and failure. However, it seemed of general interest 
to determine how ascendant or submissive the subjects of the study were. 

Rugglcs and Allport (17) reported that various unpublished studies agice 
m finding a zero 01 negligible relationship between ascendance-submission 
and intelligence as measured by tests. Bender (1) found no significant cor¬ 
relation between intelligence scores of 192 sophomores, expressed in percen¬ 
tiles, and ascendance-submission scoies. 

e. Reading Ability — Thai ndike-jMcCall Reading Scale . Because of the 
possible implications for understanding or lack of understanding of the 
other tests used m the study, it seemed interesting to ascertain the leading 
ability, especially of the group low in college aptitude. Thciefore a simple 
standaidized leading test devised to measure reading ability at the lowci 
grade school levels as well as the college level was given, the Tliorndike- 
McCall Reading Scale (Form 3) 

2. The Hoi rail College Expenence Scale 

a. Const}action of a Discow agement-Buoyancy Scale. In an effort to 
measure feelings of discouragement-buoyancy a scale was devised dealing with 
seven aicas The item numbeis given in parentheses below indicate the 
order of the items in the original trial 12-item scale from which the final 
seven-item scale was evolved, (a) Profiting from college (2), (b) Success 
this year (3); (c) Success after college (4); (d) Discouragement of fresh¬ 
men in general (5), (e) Anticipated giades (7), (/) Living quarters (10), 
and (g) Treatment of students by the faculty (12). 

The five aieas of opinion which weie discarded fiom the original 12 be¬ 
cause they did not appear to measure the particular trait under study were 1 
(rt) Intensity of study (1) , (£) Morals in college (6) ; (c) Making friends 
(8), (rf) Waimth of friendships (9); ( e ) Personal attractiveness (11) 

The older of items in the trial scale as presented to the subjects was. 
(a) Intensity of study, (b) Profiting from college, (t) Success this year, 
(//) Success after college; (e) Discouragement of freshmen m general; (/) 
Attitude toward college morals; {g) Anticipated grades; (h) Making 
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friends; (?) Warmth of friendships; (/} Living quarters; (£) Personal at¬ 
tractiveness; (/) Treatment of students by the faculty. Great care was taken 
to arrange the items in the original scale in such a way that the opening 
statements probably would not arouse antagonism, and so that the items 
winch were emotionally highly charged would be preceded and followed by 
those which would presumably not be much influenced by a halo effect from 
the emotionally charged items, 

The scale was devised with nine steps on a horizontal line for each item. 
In order to facilitate the checking of spaces on horizontal lines, small boxes 
were spaced equi-distant along the line to indicate the steps. At the extreme 
left, the middle and the extreme right, the boxes were made slightly larger. 
Under the larger boxes at the extreme left and extreme right, statements word¬ 
ed in the first person singular were placed describing discouragement and buoy¬ 
ancy respectively. Under the middle box was a statement intended to 
describe the feeling intermediate between the two extremes. Careful direc¬ 
tions and a detailed four-part illustration were given on the first page with 
instructions to the student to check the point on the scale where he thought 
he belonged. 

b. Evaluation of the Horrall Scale by judges. An earlier form of the 
trial 12-item discouragement-buoyancy scale was presented to 33 judges (Pur¬ 
due University staff members who taught freshmen classes or otherwise 
dealt with freshmen, and graduate students in psychology). They were 
asked to judge each item as to; {a) worth of item for this purpose; {b) 
consistency of each item; (c) order of items; (d) other suggestions. Re¬ 
sponses were received from 28 staff members and graduate students in 
psychology and revisions were made on the basis of their judgments. 

All of the items received such high favorable votes on (a) and (b) that 
none of the 12 items was excluded from the scale on the basis of the judges* 
reactions. The selection of the final seven-item scale was made later on 
the basis of the subjects' performance on the items. The judges’ comments 
were utilized, however, in improving the wording of some of the items. 
Also one item, No. 12, which had originally been planned in a mare elab¬ 
orate way, was simplified at the judges’ suggestion 

The items in the trial 12-item scale were rated by the judges as to worth 
of the item for the purpose of this study (occasionally a judge did not react 
to every item so the number of judgments varies) (Tabic 3). 

As to the consistency of each item, judgments of “inconsistent" numbered 
2, 1, or 0 lor all but three of the 12 items. Items (9) and (10) were 
judged inconsistent by three judges and Item (6) by four judges. Of these 
only Item (10) was retained m the final scale. 
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TABLE 3 



Item 

Number of judges placing each 
item in each category 

No good Fair Good 

(«) 

Items retained m the final seven-item scale (the item 

number m pat entheses 


indicates the position of the item in 

the oUginal trial scale) 


I, 

Profiting from college (2) 

1 

7 

20 

2 

Success tins year (3) 

2 

4 

22 

3 

Success after college (4) 

3 

7 

17 

+ 

Discouragement of freshmen in general (5) 

0 

4 

23 

5 

Anticipated grades (7) 

1 

3 

21 

6 

Living quarters (10) 

0 

4 

22 

7 

Faculty members (12) 

2 

6 

17 


(i) Items excluded fiotn the 

dual seven-item scale 


1 

Intensity of study (1) 

0 

4 

23 

2 

College mornis (6) 

2 

6 

18 

3. 

Mnking of friends (8) 

0 

4 

22 

4 

Warmth of friendships (9) 

0 

3 

23 

5 

Personal attractiveness (li) 

0 

S 

20 


3. Selection of Subjects for the Experiment 

Experimental subjects (Low College Aptitude). All freshmen enter¬ 
ing Purdue University m September, 1941 (with the exception of the 
foreign students) who ranked at or below the 10th percentile in the American 
Council on Education Psychological Examination and at or below the 30th 
percentile in the Purdue University Placement Test in English and in the 
Iowa Mathematics Training Test and who were still in the university by 
the middle of the second semester (April) constituted the experimental 
group. 

The limits were set wider for the English and Mathematics Entrance Test 
scores because both of those tests are designed to be sensitive to training 
which the individual has previously received The Psychological Examina¬ 
tion, on the other hand, is designed to exclude in so far as possible differences 
in training and experience and is intended to measure the individual’s 
innate mental level. By assuming a low positive correlation between what 
is measured by the intelligence test and what is measured by the training 
tests, one arrives at the conclusion that the test scores in English and Mathe¬ 
matics should not be ignored in selecting the experimental and control groups, 
and that the limits of the groups can be wider in English and Mathematics 
than m the intelligence test scores and still give a group homogeneous with 
respect to what is essentially measured by the intelligence test. 

Inasmuch as the purpose of the study was to measure the effect on the 
student of position in the group in college, it was necessary to conduct the 
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study at a time of year which would allow the college enviionmcnt to him 
operated for some time, The date chosen, April, insured the students having 
had one and one-half semcstcis of over-all college experience: classroom 
college activities, social life, and group living of one sort or another (board 
ing or rooming houses, fraternity houses or dormitories) 

A startling fact came to light when it was found that by January 29, 
1942 (the fourth week of the second semester) 23 pei tent of the freshmen 
who would have been in the experimental gioup had dropped out of school 
(29 out of 126 students). Tlieie wcie only two moic chop-outs of students 
in the experimental range by the middle of Apul when the tests were given 
The experimental group m this study Was then, presumably, selected on 
the basis of more buoyancy, less discouragement, than the percentage of the 
original group which had been lost by April. It would seem, therefore, that 
any findings of this study are distinctly conservative, that, were it posable 
to measure the drop-outs earlier in the ycai before they left the university, 
a deeper average discouragement would be disclosed than is levealcd by the 
experimental subjects measured in this study. 

b . Control subjects (Middle and High College Aptitude). As control 
groups for the experimental group desciibcd above, samples were chosen 
horn the freshmen (a) m the middle ranks, and {b) in the high ranks in 
score on the American Council on Education Psychological Examination 
The control subjects were paired with the experimental subjects as to. 
(e) sex, (6) school at Purdue University, (e) •membership in a social 
fraternity (“organized” or “unorganized”), and (r/) financial status, that is, 
whether earning money or being family supported. 

The seven schools at Purdue University were combined into foui groups 
so that the work of analysis could be handled more easily since three schools 
were represented in the experimental gioup by numbers of three or less. 
School W was made up largely of one school to which were added two 
subjects from another small school whose course woik was probably of about 
equal difficulty. School X was made up largely of one school to which were 
added one subject from one small school and three subjects from another 
small school whose course work seemed of similar difficulty to that from 
which the large number of subjects came School Y was made up of sub¬ 
jects from one school only as was also School Z. 

It happened that School Y was the only one including both men and women 
students in the experimental group. School W and School X included only 
men students, and School Z was made up entirely of women students. 

If a student was working four hours or more per week for pay, he was 
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considered as "earning.” This amount of work was decided upon because 
it was thought that foui or more horns of work a week might affect the 
amount of time that could be spent on study or social recreation 01 the like 
and thus might conceivably affect the discouragement-buoyancy of the fresh¬ 
man studqnt 

The limits originally desued for the middle control group were from 
the 40tli to the 60th percentile in the Psychological Examinations and from 
the 30th to the 70th percentile in the Purdue University Placement Test in 
English and in the Iowa Mathematics Training Test (all of which tests 
were given as Oncntation Tests when the freshmen entered Puiduc Uni-, 
versity) The limits for the high control group were to correspond m area 
exactly to the area studied at the low end of the distribution, namely, at and 
above the 90th percentile in the Psychological Examinations and at or above 
the 70th percentile in the English and Mathematics Entrance Examinations. 

Howevei, difficulties were encountered m the selection of the control 
groups according to the limits named above because in certain schools there 
was not a sufficient number of students within one or the other of these 
intelligence test limits to serve as a control gioup 

A fundamental underlying assumption which is being examined in this 
study is that the individual’s intelligence (high, middle oi low) relative to 
the group in which he is functioning is the crucial issue in his adjustment 
rather than his "absolute” intelligence. At Purdue University a student 
takes most of his courses in groups segregated according to schools. It is the 
opinion of the experimenter, furthermore, based on a general inspection of 
the operation of student life at Purdue University, that students tend to 
live with otheis from their own academic school and tend to be grouped 
similarly in extra-cuiricular activities and In most phases of social life. It 
appears in other words, that for such questions as are being here studied 
there is in effect not one "Purdue University” but instead foui separate 
functioning units (actually seven schools) only loosely joined and related 
to each other in student experience 

In addition to the above assumption, it is further assumed that the level 
of difficulty of the woik in the various classes will have adjusted itself auto¬ 
matically in the history of the institution to be cornfoitable foi the middle 
50 per cent aiound the mean of the college population. Appaiently this 
translates into foui recognizably dtffeient academic centers of giavity in the 
four experimental schools 

The experimenter had not anticipated in advance that "absolute” intelli¬ 
gence would be so different in the four different experimental schools As 
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this tact came to light it became necessary to refer to the underlying assump¬ 
tions of the experiment in order to reach a decision as to how to select the 
control groups in the different schools. It was decided to adhere to the origi¬ 
nal underlying assumptions of the study and to select within each school the 
students who constituted the middle and upper portions of intelligence test 
scores in the distribution of that school regardless of where that placed the 
control groups in the total Purdue University distribution of intelligence 
(see Table 4). 

In School W the original desired limits were rigidly conformed to. 


TABLE 4 

A. C. E PsYCiioLoaicAL Examination Scorm 
( I, —Experimental; M —Middle Control, II —-High Control) 



98-100 
95- 97 
92- 9+ 
89- 91 
86 - 8 » 
83- 85 
80- 82 
77- 79 
74- 76 
71- 73 
68 - 70 
65- 6 ? 
62- 64 
59- 6 ) 
56- 58 
53- 55 
50- 52 
47- 49 
44- 46 
41- 43 
38- 40 
35- 37 
32- 34 
29- 31 
26- 28 
23- X5 
20 - 22 
17- 19 
14- 16 
U- 13 

8 - ,10 

5- 7 

2 - 4 

0 - 1 
Total 


4 

4 

24 21 


18 20 



BERNICE MOODY HORRALL 


201 


III School X it was found necessary to alter the control group limits on 
the basis of the above assumptions. This resulted in the limits for the 
middle control group in School X being between the 30th and 55th percentile 
in the Psychological Examinations and between the 8th and 88th percentile 
in the English Entrance Test and between the 9th and 76th percentile in 
the Mathematics Test. The high control group in School X included all 
above the 58th percentile in the Psychological Examination, above the 34th 
percentile in English, and above the 10th percentile in Mathematics. 

In School Y the middle control group scores fell within the original limits 
for the middle group in ail tests except for one student whose English score 
was 95 and Mathematics score was 19 The limit for the high group, how¬ 
ever, had to be lowered to include all those above the 84th percentile in the 
Psychological Examination scores, The English and Mathematics score 
limits were conformed to as originally defined. 

In School Z also, the middle control group was kept within the original 
limits in all tests. For the high control group the limit was lowered to 
include all above the 78th percentile in the Psychological Examination but 
kept above the original limit set for the English Test. No Mathematics 
Entrance Examination is required for students in this school. 

This lowering of limits as described above was necessitated by the fact 
that there seemed no other way in which to match subjects in the experi¬ 
mental group as to school, since to use subjects from other schools whose 
subject matter was more difficult or easier would have been sacrificing one 
important factor in the study, namely, discouragement due to academic work. 
This lowering seemed justified in that the middle limits were still in the same 
relative position within the school group and likewise the high control group 
was still made up of the highest in the school group. 

4. Securing Subjects and Administration of Tests 

Letters were written to ask the subjects to cooperate in the experiment 
A note of approval and request for cooperation from the Dean of Women 
was included in each letter to a woman student, and a similar note from 
the Dean of Men in each letter to a man student A code number was in¬ 
cluded m each letter as well as a blank to be filled out and returned in a 
self-addressed stamped envelop to the experimenter indicating to which 
session the student would come. A plan of code numbers was arranged 
for convenience in sorting papers such that the individual’s number indicated 
whether he was m the low, middle, or high group. 

Four different hours for testing sessions were offered. Follow-up letters 
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were sent to those who did not cooperate at the first group of meetings with 
self-addressed postal cards to check at which later hour they would come, 
Telephone calls were also made to get in touch with the remaining subjects 
who had not already responded. 

Tlie battciy of tests was administered in a large, light, well-ventilated 
lecture room An easy, informal manner was used m the introductory re¬ 
marks and m the admuustiatiou of the tests. Explanations, were kept iden¬ 
tically the same at each meeting. . 

At the testing session the students were first of all thanked for coming and 
giving their time to help in this study. It was explained that similai studies 
had been made in other universities but never anything exactly like this 
at Purdue University and that their help might 1 cully make it easier for 
Freshmen enteting the university in the futuie. It was explained that their 
code numbers were given to them so that their various papers could be kept 
together, that all answers would be lecouled by mimbei only, and that no 
one in authority at Purdue would evci see their repoits, neither clinical 
assistants, deans, professors, or instructors. 

The battery of tests was given in the following sequence: 

1. A general information blank was first filled out 

2. The Horrall Scale was then piesentcd, the first page of instructions 
explained, and the students asked to check the practice items. The students 
were then instructed to proceed to the two following pages, checking as 
nearly as they could exactly bow they felt about cacli item. Sufficient time 
was given for all students to complete the scale comfortably, 

3 The Thorndikc-McCall Reading Test was presented next. The test 
takes 30 minutes 

4, It was then explained that the rest of the study was asking for the 
students’ opinions. On the yellow folder (The Mooney College Problems 
Check List) they were to read the first and second parts of the instructions 
carefully and proceed as directed. They were told to laise their hands 
when they had finished the Mooney Check List and the next part would be 
brought to them. They were again thanked for helping in the study and 
the fact was pointed out that the more nearly they recorded exactly how they 
felt the more benefit and help there might be for incoming freshmen. 

5. When each student finished the Mooney College Problems Check 
List he was handed the Allport AS Reaction Study. 

,6. When the student raised his hand to indicate that he had completed 
the Allport Study, he was given the Chant-Mycrs Attitude Scale. Each 
student was free to leave when he had completed the Chant-Mycrs Scale 
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5 Final Number of Experimental and Coutiol Subjects 

Of tlie original 275 subjects who were invited to coopeiatc, 21+ took the 
tests (71 in the experimental group, 71 in the middle group, and 72 in the 
high control group) 

Nine stibjccts gave the following reasons for not coming: one had base¬ 
ball practice, another football practice, two were too busy, tour had to work, 
and one was in the hospital. 

Tiic 52 unaccounted'foi may possibly lepresent some pionounced bias of 
sampling or they may have stayed away for icasons uncoil elated with the 
issues of this experiment. 

The percentages of those invited who participated in the study arc given in 
Table 5 


TABLE 5 


Group 

Invited 

No 

No 

Participating 

°/o 

Experimental (Lovv) 

95 

71 

74 7 

Control—Middle 

93 

71 

76 3 

Conti ol—High 

87 

72 

82 8 


Them were originally 95 in the Middle-Control group, but it was found 
that one subject was a sophomore and one was a transfer student There 
were six less in the High-Contiol gioup because theie were no subjects 
above the middle limits in one school to pan with the six in the Experi¬ 
mental and Middle-Control groups. It was also found that two of the 
89 were sophomores. 

As to the above shrinkage m numbers, it seems likely that the experimental 
subjects who stayed away were mote discouiagcd than those who came It 
is possible also that those who stayed away in the middle and high groups 
were more discouraged than those who came. If so, all three samples have 
been affected alike and comparisons with lespect to discouiagement-buoyancy 
between intelligence levels have not been modified in any way by the self- 
sampling of the gioups. Another possibility is that persons in the middle 
and high groups who stayed away, Tather than being more discouraged, may 
simply have been moie resistant to authority If absentees from the experi¬ 
mental flow) group weie moie discouraged and absentees from the control 
gioups (middle and high) were absent for othet teasons, then the findings 
presented below aie ovei-conservative Finally it is also possible that ab¬ 
senteeism ftom all three gioups was for random causes uncorrelated with 
factors measuied in this study. It might be added hete also that less follow- 




204 


JOURNAL OF GENETIC PSYCHOLOGY 


up work was required to get the cooperation of a sufficient number in the 
high group than for the other two. 

Of the 214 who cooperated by taking the tests, a final number of 207 
subjects was used for statistical analysis. One of the participating subjects 
was discarded because he was a foreign Student, and three other subjects were 
discarded because their information blanks showed that they were either 
sophomores or transfer students. The other three were excess control sub¬ 
jects because the experimental number was reduced and these control cases 
fitted criteria limits less well than any of the others. 

( Continued ) 
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RELATIONSHIPS BETWEEN COLLEGE APTITUDE AND DIS¬ 
COURAGEMENT-BUOYANCY AMONG COLLEGE 
FRESHMEN: II. RESULTS AND INTERPRE¬ 
TATION OF FINDINGS* 

Division of Education and Applied Psychology, Purdue University 


Bernice Moody Horrat.l 


A, Results 
1. College Aptitude 

The distributions of intelligence test scores have been presented. The 
means and standard deviations of the intelligence test scores are now pre¬ 
sented by schools. The reader is reminded of the fundamental assumptions 
of the study, namely, that position by intelligence in the total group within 
which one works is the crucial issue for adjustment and not one’s ‘'absolute 0 
intelligence. 

TABLE 1 

ACE Psychologicai Examination Scores in Purdue University Percentiies 


Low Middle High 

(Experimental) Control Control 

M M M 


Schools 







School W 

5 79 


50.52 


9 5.52 



.67 

3 19 

1.14 

5.11 

63 

3 09 

School X 

3.64 


40 83 


74 28 



52 

2.38 

1.28 

6.17 

2 58 

10 63 

School Y 

5.00 


51 40 


94.33 



90 

1.80 

2 10 

4 20 

2.25 

5 03 

School Z 

4.34 


SO 17 


37 65 



67 

2.82 

1 34 

5 52 

1 38 

5 99 


As was explained in the discussion of the selection of the experimental 
and control groups, the original limits on the Psychological Examination 
scores were to be the 10th percentile and below for the experimental, with 
matched samples from the 40th to the 60th percentile for the middle con¬ 
trol group, and the 90th percentile and above for the high control group. 
However, certain lowering of limits ill the case of the middle and high 
groups in School X, and for the high groups in School Y and School Z was 
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necessary although the same relative positions were maintained m the distri¬ 
bution for each school. 

As will be noted in Table 1, the means for the four School groups of the 
experimental sample are very nearly tiic same. However, the mean for the 
middle group for School X is about 10 points lower than those of the three 
other schools, and the mean of the high group in the same School X is 
.about 20 points lower than the means of the high groups in School W and 
School Y, and about 13 points lower than that of School Z . In all cases, how¬ 
ever, the three groups within a school maintain approximately the same 
relative positions compared to each other and to the total distribution of 
the school. In the one case of School X the choice of control subjects was 
so limited that the bottom of the top group and the top of the middle group 
aie closely adjacent. It is to be noted, however, that in School X the differ¬ 
ence between the means of the high and the middle group is very nearly the 
same as the difference between the means of the middle gioup and the low 
group. In School Z, although the top and middle groups do not come so close 
together in their bottom and top extremes, these two means are a little 
closer together than the means of the low and middle groups of that school. 

2. Discottrage ine»i~JJnoyaucy and Intelligence 

Because no scale was available to measure discouragement-buoyancy of 
college freshmen, the Horrall College Experience Scale was constructed to 
sample their feelings in the various areas of student life that might reflect 
discouragement One of the basic questions of the study was, “Aic the stu¬ 
dents at the lowest end of the distribution m college aptitude measurably 
more discouraged than those at the middle and top of the distribution?” An¬ 
other question which arose but which was of secondary impoitance in the 
study was, l< Are those students at the upper end of the distribution in col¬ 
lege aptitude more or less buoyant than those in the middle of the distribu¬ 
tion ?” 

Several staff members with whom the above questions were discussed gave 
various answers. One said that of course everyone knew that the students 
with the least ability were much more discouraged Another said that many 
with low ability simply came to college to have a good time, since going 
to college seemed the thing to do if one’s parents could afford it, Another 
faculty member maintained that those of low ability could succeed academi¬ 
cally if they studied hard enough,, A brilliant graduate student hazarded 
the guess that those students with the most ability might be less buoyant 
than those in the middle of the distribution. 
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Since a search of the recent literature showed no measuring device for 
this trait of discouragement-buoyancy it was hoped that the new scale would 
prove to be a satisfactory tool for this purpose Table 2 presents the data 


TABLE 2 

Discouragement-Buoyancy (Horrall Scale) 


Items 

Low 

(Experimental) 

AT 

a M a dUt 

Middle 

Control 

M 

High 

Control 

M 

1 Profit from 

5.34 


S 62 


6 10 


college 

.16 

1 35 

14 

1,16 

18 

149 

2 Success this 

3 97 


+ 60 


5 20 


year 

23 

1 90 

20 

1 61 

21 

1 71 

3 Success after 

4 66 


5,56 


5.91 


college 

.21 

1 53 

12 

.93 

,16 

1.30 

4. General freshman 

3 87 


4 78 


4 84 


discouragement 

21 

1 79 

15 

1 21 

17 

1 43 

S Giades antici- 

4 06 


5 06 


6 52 


pated 

.16 

1 35 

20 

1 62 

21 

1 71 

6 . Living 

6 SO 


7 25 


7 29 


quarters 

25 

2 09 

.23 

1 86 

21 

1 76 

7. Faculty 

5.47 


S 7+ 


6.42 



19 

1.60 

.17 

1.41 

18 

1 61 

Total Score 

34,60 


39 18 


42 6S 



69 

5 7+ 

70 

5 76 

.72 

5.92 

Total Score 







divided by 7 

4 94 


5 60 


6 10 



concerning discouragement-buoyancy for the experimental and control groups 
in seven areas of student life as measured by the Horrall Scale. It was found 
that the low group was more discouraged in these seven areas than the 
middle contiol group and that the high control group was more buoyant 
than the middle group Table 2 shows the difference of the means and the 
critical ratios. 

a. Attitudes in the Sepaiate Areas. 

(1). Means of the e\pei tmental and control groups. Item 1, Profit 
ftom College j was worded at the middle point of the scale, “I get as much 
out of college as the average freshman.” The mean of the low group oil this 
item was 5 34- and the means of the middle and high groups were 5 62 and 
610 respectively. The low student whose filends arc presumably largely 
from his own college aptitude level marks himself as getting "as much out 
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of College as the average freshman." However, the attention of the reader 
is called to the fact that not only does the low group succeed less well as 
judged by college marks, as will be seen below, but also the low students 
themselves feel that they arc not profiting from college as much as the middle 
and high groups feel that they arc profiting ftom college. 

Item 2, Success this Year, seems related to the concept of level of aspira¬ 
tion. Did most of these students come to college with high hopes of success 
and by the middle of the second semester weic they certain that they were 
being successful or were they becoming discouraged by failure in various 
aspects of college life? The middle point (5) of this item is worded, “I am 
as successful in everything as I thought I would be " The means for the 
low, middle, and high groups respectively were 3.97, 4- 60, and 5.20. 

Item 3, Success after College, may be thought to tap an area of feeling 
that seems remote to most college freshmen, for whom the completion of the 
first year at college is a milestone to be reached before giving too much con¬ 
sideration to what lies three years ahead, but on the other hand the sub¬ 
jects of the experiment checked this item as readily as any other item, sug¬ 
gesting that their life ahead is a real part of then thoughts. The middle 
point (5) is worded, "I feel that I am going to succeed as well as the aver¬ 
age college graduate. 4 ’ On this item the means are 4,66, 5.56, and 5.91 for 
the low, middle, and high groups respectively. In other words, the low 
freshman feels discouraged about what he is going to amount to after college 
Item 4, General Freshman Discouragement, was worded as objectively as 
possible so that if the student hesitated to give his self-judgment lower than 
average as was found to be the case in Huntley’s experiment (8), he could 
indicate how he thought freshmen in general felt without committing him¬ 
self. It is often true that one projects his own feelings upon the world in 
general and is thus able, without seeing the reason, to say or feci that because 
he is discouraged everyone else is. It is interesting to note that on this item 
for which the middle point is worded, “I think that most freshmen feel quite 
cheerful most of the time,” the low group shows a lower mean than for 
any of the other seven items. It is almost as if one caught them unawares 
or that here they thought, “This does not relate directly to me; therefore, 
I can say that I think that most freshmen feel less than cheerful most of 
the time without implicating myself.” It might be argued that the wording 
at the middle point (5) is toward the buoyant end of the scale but that docs 
not alter the fact that the low group shows considerably more discourage¬ 
ment than the middle and high groups as evidenced by the means of 3 87, 
4.78, and 4.84. If it can be assumed that the middle point is correctly word- 
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ed to be midway between the two extremes it is interesting to note that the 
high group thinks that most freshmen are less than “quite cheerful 15 most of 
the time Is it possible that these students of exceptionally high college 
ability have never really worked to capacity in high school and that in a 
college academic situation with more students of their own ability to offer 
greater competition, they find themselves discouraged ? Or are they, too, find¬ 
ing that being a freshman offers challenging adjustments to be made as Wash- 
burne found (20) when he reported that juniors have better adjustments 
to the college situation and to life in general than freshmen ? 

Item 5, Ayiircipated GradeSj is the most objective of all the items m the 
scale Each student knows the exact letter grade which he made in each 
course for the first semester, and his grade index is available to him although 
it is not known whether every freshman looks up this giade index. Pre¬ 
sumably only by a remarkable amount of wishful thinking can the low stu¬ 
dent expect to make much above a B grade (4 00 in the Purdue weighting 
used to calculate a scholastic index), since the grades for the first semester 
for the low group ranged from 1 3 to 4.6 with a mean of 3.12, with only 
seven students out of the 70 making 4 0 or above Also the high student 
knows that if he keeps up his work and does as well as he did the first semes¬ 
ter he probably will get above a B grade (400), since the grades for the 


TABLE 3 A 
Semester Grades 



Low 

(Experimental) 

M 

a M ff dlst 

Middle 

Control 

M 

°if a dUt 

High 

Control 

M 

ff Jf *dUt 

First Semester 

3 12 

3 9+ 


4 66 


08 68 

07 

59 

.08 64 

Second Semester 

3 22 

3 99 


4 67 


08 70 

08 

68 

09 76 

Comp arisou 

TABLE 3B 

of Students’ Predictions wh Actual 

Grades 

Predicted grades 
translated into ap¬ 
proximate Purdue 
equivalents 

3 53 

4 03 


4 76 

Actual grades, 

Second semester 

3 22 

3 99 


4 67 

Change from prediction 

to actual grades 

—• 31 

— 04 


— 09 
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high group ranged from 3.1 to 6.3 with a mean of 4.66 and only 10 students 
out of the total 69 made below 4.0. 

The wording of Item 5 may arouse some questions in the mind of the 
reader. The statement at the extreme left or low end of the continuum was, 
"I think that most of my grades will be below average this semester (P t C, 
or D ) " The wording at the mid-point of the continuum was, "I think that 
most of my grades will be average this semester (J1)," The woidjng for the 
extreme right or high end of the continuum was, <( I think that most of my 
grades will be above average this semester (A or //),** Aftci the scale had 
been given it appeared to the experimenter that it would have been better 
to omit the ", P" and "A” from the statements at the extremes, but there seems 
no doubt that the students understood the idea of the item (which was 
seventh in the scale as given) and most of them checked a short distance from 
the middle point, conveying the idea that they would get grades either 
slightly higher or lower than average (B), 

To interpret the nine-point horizontal scale in actual grade points the fol¬ 
lowing was decided upon as being a logical translation, taking into account 
the lesser “psychological size” of steps near the center and the probably 
greater “psychological size” of steps near the extremes* 

Scale 

values* 1 2 3 4 _ 5 6 _ 7 8 9 

Grades: 1 2 3 3.5 4 4.5 5 6 6.5 

Since the middle point as the scale is constructed is 5.00, the scale means 
of 4 06, 5.06, and 6.52 for Item 5, Anticipated Grades, for the low, middle, 
and high groups .appear to reflect the fact that the middle group expected 
to make about average grades, the low group below average, and the high 
group above average. These predictions translated by the key above became 
grade indices nf 3.53, 4.03, and 4 76. 

The means of the second semester grades actually received by the low, 
middle, and high groups were 3.22, 3.99, and 4 67. The critical ratio for 
the difference in the actual second semester grades between the low and 
middle groups was 7 0 as compared to a critical ratio of 4 0 in the differ¬ 
ence between the predicted gr.ndcs of the same two groups. The difference 
between the middle and high groups showed a critical ratio of 5 7 for the 
actual second semester grades as compared to a critical ratio of 5.0 for pre¬ 
dicted grades between the same, two groups. In other woids, both the actual 
grades and the students’ prediction of their grades show a statistically relia¬ 
ble difference between the low, middle, and high groups. 
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The second semester grades (see Tables 3A and 3B) showed a mean of 
3.22 for the low group as compared with a translated grade of 3.53 which 
they predicted for themselves on Item 5 of the Discouragement-Buoyancy 
Scale, with a difteience of —.31 For the middle group the mean was 3.99 
for die second semcstei grades as compared to a translated grade of 4.03 
which they picdicted for themselves, showing a difference of —.04. Foi 
the high gioup the mean for the second semcstei grades was 4.67 as com¬ 
pared to a tianslated grade of 4 76 which they piedicted for themselves, 
showing a difference of —.09. This points to an interesting trend in that 
all groups judged that they would get slightly higher grades than they 
actually did (—.31, —.04, and —09) , however, it is to be noted that alt 
three gioups piedicted quite accurately the grades which they received at 
the close of the second semester 

On the translation chart above, in the region wheie the means of predicted 
grades of the three groups lie, a step of one on the Horrall Scale equals 
a step of 5 in actual grades In older to estimate the reliability of the differ¬ 
ence between predicted grades and actual grades received for the second 
semester, the standaid deviation of the means in the Hoi rail Scale has been 
equated to the unit of the scale of actual grades by multiplying it by .5. 
Using this translated standard error of the mean the estimated critical ratios 
of differences between piedicted and actual grades are obtained (Table 4). 


TABLE 4 



Low 

Middle 

High 

Change from prediction 
to actual grades 

— 31 

— 04 

— 09 

Significance of the difference 
(critical ratio) 

28 

0 3 

06 


Someone might say that since the students in the low group predict with 
a fair amount of accuracy the giades they will get at the end of a semester 
they will not be startled and therefore should not be discouraged by the fact 
of low grades However, the other items as checked in this scale indicate 
that they arc feeling discouragement in general and that even though they 
do know that they are apt to perform academically less well than other 
students they do not like that fact. Furthermore, the estimated critical ratio 
presented above suggests that the students of the low group do overestimate 
their future standing much more drastically than either the middle or high 
group. This would seem to indicate that the students of the low group ac¬ 
tually are disappointed in the grades they receive each semester, or that they 
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feel so badly about their low grades that they never can Quite face the fact 
that they are going to be so low. 

It might be added here that Purdue University requires 90 hours of 
B grades out of the total number for graduation and most of the low group 
have accumulated very few of this required number in this first year, the 
first fourth, of the normal four-year college course. 

In many observed cases these low students have said that they expected 
to do better on tests, or that they really knew the material covered, or, “I 
don't sec why I didn’t do better because I studied very hard.” They often 
state that they seemed to get along in high school, and others say that they 
wish they had studied harder m high school, or say their failure to make 
better grades in college is due to a poor background in high school. These 
same students placed in situations suited to their mental ability would achieve 
satisfactions and happiness which are entirely lacking in such an academic 
situation as they encounter at an institution such as Purdue University. A 
possible solution of this problem is getting them transferred to some other 
institution where the kind of class work requires less native intelligence for 
achieving success in the academic situation and where the total student group 
is placed lower in the scale of intelligence. Another solution is, of course, 
to help the student get out of college altogether and into congenial paid 
work. The mental hygiene penalties of continued failure for honest, strenu¬ 
ous industry seem too obvious to require extended comment although they 
appear to be totally ignored in the administration of most colleges. 

Item 6, Living Quarters, shows the least difference between the three 
groups and the highest buoyancy of the seven items. This perhaps reflects 
the fact that living quarters arc exceptionally good for freshmen at Purdue 
University and in many cases are better than the student lias encountered 
previously. An inspection of the information cards indicating where the stu¬ 
dents lived showed there was very little difference in the three groups as 
to type of living quarters. It is interesting to note, however, that although 
the low group lives in almost identically the same type of living quarters, 
they yet feel less buoyant about the place they live in than do the middle 
and high groups, Many of the freshmen of all three levels live in the resi¬ 
dence balls. This residence fact may go to prove the point that one cannot 
escape from one’s mner feelings no matter how ideal the surroundings. 

Item 7, Attitude of the Faculty toward Students, was intended to test 
whether the low group feels that the faculty is discriminating against them 
since many of them are encountering difficulty in the academic situation. 
These students may have hesitated to express their real feelings toward the 
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faculty since the mean of the low group was 5 47 and the wording of the 
item at the midpoint (5) on the scale is, “Most faculty members seem to 
me usually about like most citizens, fair on the whole and having medium 
interest in students. They have some, but not complete, understanding of 
students." There is also the hopeful possibility that faculty members do 
give a good account of themselves, which fact is still evident to the students 
of the low group in spite of their own troubles. The middle and high groups 
had means of 5.74- and 6 42 on this item respectively, showing that in any 
Case they feel more confident about faculty attitudes toward them than do 
those in the low group. 

(2). Significance of dtffetences of means. The significance of the 
differences of the means of discouragement-buoyancy as measured on the Hor¬ 
rall Scale between the low and middle groups, between the middle and high 
groups, and between the low and high groups are presented in Table 5 as 
critical ratios (the difference between the means divided by the standard 
error of the difference). It will be noted that Item 3, Success after College, 
shows a critical ratio of 4.1 between the low and middle groups; Item 4, 


TABLE 5 

Discouragement-Buoyancy Related to Intelligence—Significance of Differences 

ON THE HORRAII, SCAI E 



M minus L 

H minus M 

H minus L 


Diff 


Diff 


Diff 


Items 

a att 

CR 

a dlff 

CR 

ff dltt 

CR 

I, Profit from 

28 


.48 


.76 


college 

210 

1.3 

23 

21 

24 

32 

2. Success this 

.63 


60 


1.23 


year 

30 

21 

29 

2 I 

31 

40 

3. Success after 

90 


.35 


1.25 


college 

22 

41 

.20 

1 8 

24 

52 

4. General freshman 

91 


.06 


97 


discouragement 

26 

35 

23 

03 

27 

3 6 

5 Grades antici- 

100 


146 


2 46 


pated 

26 

38 

.29 

50 

26 

9.5 

6 Living 

45 


04 


49 


quarters 

34 

1 3 

31 

01 

33 

1.5 

7 Faculty 

27 


68 


95 


.25 

1 i 

.25 

27 

26 

37 

Total Score 

4.58 


3 50 


8.08 



98 

47 

1.00 

3 5 

1 00 

8 1 


L — Low 
M— Middle. 
H — High 
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Genital Fteshman Discouragement, shows n ciideal ratio of 3,5, and Item 5, 
Guides Anticipated, shows a critical ratio of 3 8 between the low and middle 
groups. There is a ciitical ratio of 2.1 on both Item 1, Profit ftom College, 
and Item 2, Success this Year, between the middle and high gioups, and 
Item 7, Faculty Altitude, shows a critical ratio of 2.7 between the middle 
and high groups. Item 5, Giades Anticipated, shows a critical ratio of 5,0 
between the middle and high groups. 

The differences between the low and high groups are the most striking, 
which shows that there is a vety significant difference between the low and 
high groups as to disco mage meat and buoyancy in the college situation. The 
differences arc statistically significant between the low and the high groups 
for six items out of seven on the Ilorrall Scale, ranging from 3.2 to 9.5. 
Item 6, Living Qumteis, shows considerable buoyancy for all three groups, 
with a critical ratio of 1.5 for the difference between the low and high 
groups 

b. Gcuejal altitudes of discomagemcnt and buoyancy The total 
scores on the Discouragcmcnt-13uoyancy Scale appear to give the answer 
to the main question of the study, “Are students of the lowest ranks in in¬ 
telligence disheartened and discouraged by their college experience?” Means 
of 34.60, 39.18, and 42.68 were obtained for the low, middle, and high 
groups (average scores per item of 4,94, 5,40, and 6.10 for the low, middle, 
and high groups respectively). As shown in Tabic 5, the diffeiciices of the 
means for three groups on Total Score are statistically significant through¬ 
out. The critical ratio is 4.7 for the difference between the low and 
middle groups, 3.5 for the difference between the middle and high groups, 
and 8.1 for the difference between the low and high groups. It appears 
safe to conclude that if the Horrall Scale is measuring discouiagement- 
buoyancy, the low group in college aptitude is distinctly more discouraged 
in the college situation than the middle group, and the high group is even 
more comfortable than the middle group. In comparing the low and high 
groups, one finds that the difference in discomfort and comfort oi dis¬ 
couragement and buoyancy is very great. 

As has been said, the main question of the experiment appears to be 
answered by these findings on the Horrall Scale. Students in the low group 
(at or below the 10th percentile in the ACE Psychological Examination) 
apparently are markedly discouraged and depicsscd as compared to those in 
the middle group, for whom college work is probably especially adjusted as 
to difficulty, and as compared to those in the top group for whom the work 
is comparatively easy. It appears likely, furthermore, that all factors of 
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group living operate in the same direction as do the academic factors., 
namely, to discourage those lowest in ability who cannot undeistand what 
their fellow students expect of them This baffling experience of failure to 
comprehend what is going on in the classroom and in othei fields of college en¬ 
deavor must be cumulative in that each day’s experience must add to the dis¬ 
couragement and disillusionment of the student as to his ability to cope 
with the college situation and to find later a satisfactory vocational and 
social niche out in the world. 

If a critical ratio of 3 00 is geneially accepted as being statistically signi¬ 
ficant, then ratios of 4.7, 3 5, and 8 1 on a Total Scoie for a test of a 
psychological nature would appear to be highly significant and should pro¬ 
voke serious considciation of the problem of subjecting such numbers of stu¬ 
dents with low college ability to the discouragement of the college situation 
as indicated on the Discouragement-Buoyancy Scale and as suggested by 
general observation. From the mental hygiene standpoint, one must ex¬ 
perience satisfaction and success at least a substantial part of the time or 
mental health is bound to be lessened, making it often difficult later on to 
reestablish faith in one’s own ability and worthwhilcncss. 

c. Correlation between discouragement-buoyancy and intelligence The 
coefficient of correlation between discouragement-buoyancy as measured by 
the College Experience Scale and intelligence as measuied by the ACE 
Psychological Examination could not be computed by the usual Pearson 
product-moment procedure sure e tire distribution of intelligence my this 
study represents a mutilation of the normal cuive in that a sample was 
taken from the low part of the distribution and samples from the middle 
and high parts matched with it The correlation technique suggested by 
Peters and Van Voorhis (14, pages 399-402) to use with quantitative 
variates of unequally spaced intervals did, however, seem available for the 
data of this study. 

The discouragement-buoyancy scores were arranged along the vertical 
axis and the distance from the mean of the distribution figured in standard 
deviation values for the mean of the steps (using the percentage of the 
total number in each step to locate the mean sigma value of the step). 

The intelligence scores were placed on the horizontal axis and the actual 
percentile means used instead of percentages to locate the mean sigma value 
of the step. This appeared to be a more accurate way to locate the sigma 
distance of the step from the total mean because it was known that the 
assumption used to locate steps on the other axis did not apply (namely, 
that the measures all together constituted a full normal curve of distribu- 
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tion) Had each intelligence test score been read back separately from its 
percentile value to its sigma value on a normal curve of distribution and the 
mean of the step calculated from these individual sigma values, the mean 
of the step might have had a slightly different sigma value, but it was 
assumed that the difference would not be grc.it and that the added labor 
of the other procedure was not necessary. 

The coefficient of correlation was then computed as a Pcaison t for any 
correlation table. It was then corrected on the vertical axis for broad 
categories inasmuch as there were only 10 steps used in grouping the dis¬ 
couragement-buoyancy scores, and on the horizontal axis for rectangular 
distribution since the three steps were made up of practically the same num¬ 
bers instead of being the form of a normal distribution. 

The ; as computed and corrected by the above procedure was +-52 with 
a standard error of 05 which shows that there is a definite positive rela¬ 
tionship between intelligence and discouragement as measured by the Col¬ 
lege Experience Scale. By multiplying the standard error of the r by three 
and subtracting from +.52 wc have +.37, or multiplying by six, +.22, 
which indicates that the true correlation between discouragement-buoyancy 
and intelligence is real, in other words, larger than zero. 

Professor I. W Burr, of the Mathematics Department of Purdue Uni¬ 
versity, evolved a new formula for a multi-serial r to be used with a 
mutilated distribution such as the low, middle, and high samples of the 
present study, This formula is a generalization of that in Peters and Van 
Voorhis (14) for biserial r witli wide-spread classes. He himself utilized 
the data herein set forth for intelligence and total scores on the College Ex¬ 
perience Scale and calculated the r. This method yields a correlation coef¬ 
ficient of + 364 between discouragement-buoyancy and intelligence. This 
is essentially an estimate of the correlation one would get if all cases were 
chosen rather than the three groups. 

The standard error formula has not been worked out for the new formula 
for multi-serial correlation. However, it would appear that an upper limit 
for the standard error of the r would be 1 — 364 2 divided by the square 
root of N —1 or 206 which is 06 (Probably it is a good deal less than 
this.) Since +.364 is over 6v r from zero there seems no doubt but that the 
true correlation is positive. 

The Burr formula as applied happens to follow one of the fundamental 
assumptions of this study in that it does classify cases not by their “absolute 
intelligence” but by the percentile location of the cases within their own 
school. The quantitative Variates of unequally spaced intervals formula 
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as applied by the writer gives the cases their ‘‘absolute” intelligence test 
percentiles as of the university as a whole. 

In general the multi-serial r method of calculating the correlation tends 
to verify the unequally spaced intervals method of calculating the correla- 
tion in that both are real correlations and both positive. What the discrepancy 
in size of correlations estimated by the two methods may mean is not at 
present clear. At all events, it is apparent that there is a real, positive 
correlation between buoyancy and intelligence in the college situation 

d. Reliability and validity. It seemed impossible to establish the 
reliability of the New Scale on Discouragement-Buoyancy by rcgiving the 
test, because it appeared likely that having taken the test once the subjects 
might set up defensive reactions such that they would have a certain need 
to check the scale differently the second time Since that avenue was closed, 
it was decided to explore a split-half correlation although that measure is 
probably logically more a test of consistency than of reliability. However, 
a split-half correlation is presented for what it is worth since it is a technique 
which is frequently utilized 

A problem encountered was which items to put in each half inasmuch as 
there were seven items rather than an even number. Furthermore, it seemed 
that the last two items were of a slightly different sort, exploring areas 
which might show kinds of discouiagement a little apart from the kind 
covered in the first five items. It was decided consequently to place Items 
1, 3, and 5 together and Items 2 and 4 together and to add Item 6 to the 
first group and Item 7 to the second group thus making the “halves” Items 
1, 3, 5, and 6 against Items 2, 4, and 7. 

After the distributions were made for each of the three intelligence levels, 
it was judged by inspection that there was not a linear relationship between 
the two variables but a curvilinear or some other relationship. Therefore, 
the Pearson product-moment coefficient of correlation did not seem to be 
the correct one to use. The eta and epsilon types of relationship were then 
computed. 

The separate epsilon squares did not reach the 5 per cent point of signi¬ 
ficance. Epsilon square was — 007 for the low group, +.095 for the middle 
group, and +101 for the high group Since epsilon is independent of the 
form of the distribution and since a restricted range always lowers the cor¬ 
relation, it seemed permissible statistically to throw all three distributions 
together This gave an epsilon square of +.2131 which has less than a one 
per cent likelihood of being a chance correlation (14). With an N ( number ) 
of 207 and k (number of columns) of 17, an epsilon square at the one per 
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cent level of chance would be .0794. The correlation between "halves’* 
is, then, real and not .i chance relationship. 

"Epsilon for the split-half procedure is +.46, a medium, positive correla¬ 
tion. Even though the split-half technique appears to be a test of con¬ 
sistency instead of reliability, still whatever it measures we have here evi¬ 
dence that tlie two halves of the scale appear to be measuring in large part 
the same general human trait. There may be an advantage in having items 
that do not yield an epsilon higher than +.50 for split-halves thus insur¬ 
ing a wider sampling of different manifestations of the "same" trait, 

First, by inspection of the content of items in the Discouragement- 
Buoyancy Scale, second, by the foregoing evidence of fail consistency of 
parts of the scale with other parts, and third, since it seems impossible to 
go back of an individual statement of how a person believes lie feels about 
something, we conclude that we have as much evidence of validity as could 
probably be secured on a psychological test of this nature. It is believed 
that the seven items in the final College Experience Seale are measuring 
what is usually meant by discouragement-buoyancy 

e. Discarded items—Iiotrail Scale. In the discarded items of the 
trial discouragement-buoyancy scale, it will be noted in Table 6 that the 
meani did not run consistently from low to middle to high as did those of 

TABLE 0 

Discarueo Items—U oRRA.Lt. Scale 

Low Middle High 

(Experimental) Control Control 

M M il/ 



Items 



a i( 




1 

Intensity of 

+ 81 


5.09 


4 65 



study (1) 

,18 

1.51 

.16 

1,31 

.19 

155 

2, 

Morals in 

4 97 


4.69 


445 


, 

college (6) 

.23 

1.92 

18 

1.44 

18 

1.49 

3 

Making friends 

5.66 


5 47 


5.51 



(8) 

20 

1 65 

.19 

1 55 

.19 

1 62 

l 

Warmth of friend¬ 

5 74 


5,54 


5 59 



ships (9) 

,16 

1.30 

.15 

120 

14 

117 

S, 

Persona] attrac¬ 

5 21 


5.26 


5 13 



tiveness (ll) 

.16 

1.34 

17 

1 38 

.15 

122 


Total score 2619 25OS 25,22 

\ (calculated from 
1 means above) 

Total score 5.28 S 21 5 06 

I divided by 5 


1 
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the seven items presented in Table 2. These items (Intensity of Study, 
Morals in College, Making Friends, Warmth of Friendships, and Personal 
Attractiveness) appear to be measuring something other than the trait or 
tiaits measured by the seven selected items, all of whose means progress 
in the same direction. It appeared likely that those five items do not measure 
discouragement-buoyancy of the same general sort that the seven selected 
items do and the five were therefore discarded from the final Hoi rail Col¬ 
lege Expenence Scale. 

As is usual with a self-checking instrument, the question of validity of 
the measuring instrument is a baffling one, and peihaps all that can be 
logically used as a criterion is the fact that whatever the subject says he 
feels about the content of the instrument is what he docs feel in that area. 
One might refer again to the statement of Pintner and Forlano (15) that, 
“There is no geneially acceptable method for the validation of a psycholog¬ 
ical test. 1 ' 

By inspection of the total score (calculated from the means of the five 
discarded items) in Table 6, it will be seen that there is very little difference 
in the means of the total scores of the groups, namely, 34 between low and 
middle, and .73 between middle and high, as compared to the differences 
in the total scoie of the seven items in the final scale (see Table 2) where 
the difference is 4.58 between the low and middle groups and 3.50 between 
the middle and high groups The discarded items showed differences in 
average score per item of .08 and .15 between the low and middle, and 
middle and high as contrasted with the final Discouragement-Buoyancy 
Scale differences in average score per item of 66 and .50 It did not seem 
worthwhile to calculate critical ratios for these differences since they are 
almost certain to be well within the range of chance differences. 

In the item, Intensity of Study, it is to be noted that the low group 
think that they study more than most students since the mid-point (5) is 
worded, “I study about as much as most students” and the mean of the 
low group is 4 81 (The greatest intensity of study was stated at the low 
or left end of the continuum). However, the high group had a mean of 
4.65 foi this item when many things point to the fact that these students 
do comprehend the subject matter much more quickly and easily than do 
those of the low and middle groups and do not study as assiduously as the 
low group. It is an intei estmg question as to why the two groups that 
appeal by inspection to be studying so much more and so much less as the 
low and the high groups do still maik themselves almost equal. Possibly 
the high group has never met work of such difficulty that they had to study 
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at all, making a little work seem like a great deal, whereas the low group 
all through elementary and high school must have worked industriously to 
get any academic results at all. 

The item, Morals m College, presents a trend which indeed might well 
be given further consideration. As shown m Table 6, the high group shows 
greatest concern over morals in college, while the middle group is in the 
middle, with the low group showing least discouragement in this area. The 
differences in means are not great but suggest gicater significance when 
viewed in the light of the means of the Mooney Problem Check List where 
again the high group has the most problems in the area of Morals and 
Religion On the Mooney List, also, the low group shows the fewest prob¬ 
lems in this field, and the mean for the middle group is between the high 
and the low. 

Does this indicate that those higher in intelligence notice and think 
about the discrepancies m the held of moials between the world at large 
and their previous home-town patterns? Docs it mean that they think 
more profoundly about social-moral problems which do not trouble those 
of lower intelligence who do not think very much about them? Docs it 
mean that those of the highest college ability explore wider areas of rela¬ 
tionships and at the same time do not receive any more help in evaluating 
their new experiences than these simpler and possibly more conforming 
persons who perhaps remain in more familiar grooves? Or have those of 
higher intelligence thought through their stand on moral issues apart from 
their parents' and home-town patterns and are of sufficient stamina to stand 
by these opinions and also not “follow the herd” in college and yet feel con¬ 
flict over these ideas? The latter idea was brought out in several sophomore 
Elementary Psychology class discussions during the college year when the 
freshmen of the experiment would have become sophomores. 

As to the items on Making Friends and Warmth of Friendships ., it is 
known that people of various native intelligences tend to make friends 
near their own level Perhaps in college there are enough students available 
at each level for everyone to have some friends, the low group feeling as 
close to their friends as do the middle and high groups within their levels. 
This fact is suggested by the means of the two items inasmuch as there are 
very slight differences between the mean scores of the three levels Per¬ 
haps also it would be intolerable to suppose that one could not make friends 
and that one’s friends did not care for one, even though various experiments 
have indicated that when ratings are made by others rather than the person 
himself those of higher intelligence are better liked by the experimental 
population’ 
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The item on Personal Attractiveness also shows but slight differences 
between the three levels. The experimenter wonders if the students were 
on the defensive and if the results would have been different had the items 
been woided similarly to the item on general freshman discouragement 
(Item 4 in Final Scale) such as for the mid-point, “I think that most fresh¬ 
men are quite attractive.” Here again reference might be made to Huntley’s 
findings (8) in that strivings for self-esteem influenced self-judgment if 
the subject recognized that he was judging himself, in that he always 
marked himself above average. The subjects of all three groups of the 
present study marked themselves above average or mid-point (5) on the 
scale which was worded, “I am about as attractive as most college fresh¬ 
men”. 

3. Influence of Facton Other Than Intelligence on Discouragement- 

Buoyancy 

Whether one is organized or unorganized, whether one is supported by 
one’s family or is working one’s way through college, whether one is a man 
or a woman appears to have nothing to do with how discouraged or buoyant 
one is. (See Table 7.) In striking contrast is the fact presented above that 
one’s position in the scale of intelligence in the group with which one goes to 
college is apparently the powerful factor in causing one to be discouraged or 
buoyant. 

Because of the way in which the experiment was set up, it is possible to 
summarize the scores for all oiganized students and similarly for all un¬ 
organized students with all other factors in the experiment, including intel¬ 
ligence, equated. In the same way, totals can be calculated for all family- 
supported students and for those earning money to put themselves through 
college. 

The situation with respect to summarizing for sex is a little different 
inasmuch as all but seven of the women in the experiment were concentrated 
in one school which had in it no men students Consequently, in the sum¬ 
maries for men and women the factor "academic school” is not equated 
although all other factors are equated. 

a. Organized as compared to unorganized The mean score for the 
organized students (all levels together) was 38.30, and for unorganized 
students, 38.96, giving a difference of .66 in favor of the unorganized as 
to buoyancy The critical ratio of this difference is .63 (see Table 7), 
apparently a puiely chance difference. 

b. Family-supported as compared to earning. The mean score (all 
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levels together) for the family-supported students was 38 21 and foi stu¬ 
dents earning all or part of their expenses 40.32, giving a difference of 2.12 
(see Table 7) The critical ratio of this difference is 2 12 which is much 
more significant statistically than the difference between the organized and 
unorganized students. It happens that the majonty of students earning 
money are fiom one school and in many cases these students come from 
rural communities where they have been earning money for several years. 
Pei haps because of their past experience, they feel no discouragement at 
having to help support themselves in college. It should be noted further 
that the college in which most of these self-suppoi ting students are enrolled 
is one in which self-suppoi t is the usual pattern. Perhaps also, the family- 
supported students in many cases feel more dependence upon their families 
and have undergone less psychological weaning Furthermore, the schools 
are not actually equated in the comparison of family-supported with self- 
supported students 

In this study in the school in question, 38 subjects were self-suppoi ting 
or partially so and 26 were family-supported. Outside the school in question, 
theie weie only 20 self-supporting students or those earning money out of 
the other three school groups The mean discouragement-buoyancy score 
of the school in question (all levels) was 39.80 The mean for all the othei 
school groups together was 38.34 There is here a diffciencc of 1 46 in 
means, with a standard error of the difference of .82, giving a critical ratio 
of 1 8. This suggests that the element of self-support or partial self-support 
has not bet’n fully isolated in this summary and that what may be being 
observed here is the greatei buoyancy of one school rather than self-support 
as such 

The mean intelligence score of the present sample of the school in question 
was 36.29. The mean for all the other school gioups together was 50.24. 
The fact that the “absolute" intelligence of this school group was lowei 
than that of all the lest of the schools in the experiment suggests that the 
academic work of that school is easier than the work of other schools. This 
in turn seems to indicate that it may be success in academic work rather 
than pleasure in self-support that may account foi the higher buoyancy of 
self-supporting students in this study. 

Washbume (20) studied 119 freshmen and 119 junioi women at Syracuse 
University for whom the intelligence, home conditions, college activities and 
affiliations were ascertained. Among his findings he reported that, “When 
the degree and number of differences in total social adjustment ate consid¬ 
ered, the girls who earn part of their way through college are the most 
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superior of all the compared groups in nearly all phases of social and emo¬ 
tional adjustment. Whether work causes the social adjustment, or the 
superior adjustment causes the girls to be willing and able to work their way 
through college, or whether the causation is circular is a matter of specula¬ 
tion,” Hale (6) reports almost opposite findings in comparing earning with 
family-supported women students at Purdue University in 1934. She found 
that employed women students as rated on the licrnreuter Personality In¬ 
ventory were less well-balanced emotionally, less gregarious, less sociable, 
and less dominant than women students who were not gainfully employed, 
c Men as compared to women. The mean score for the men students 
was 38.42 and for the women students, 39.60, giving a difference of 1.18. 
The critical ratio for this difference is 1.2 (see Table 7) Women students 
here appear to be slightly more buoyant than men students, but the dif¬ 
ference with this N is well within chance. 

4. 0 ptim ism -Pessim wn ( C ha n t-M y e r $) 

As was pointed out above m the discussion of tests used in the study, al¬ 
though the Chant-Mycrs Stale seemed likely to be too gioss a measure¬ 
ment, discriminating only great extremes, it offered a possibility of explora¬ 
tion in the field of discouragcmcnt-buoyancy. Chant and Myers (2) stated 
that the degree of differentiation at the upper or optimistic end of the scale 
does not seem adequate for undergraduate subjects. This agrees with the 
findings of the present study as the means of 7.24, 7.33, and 7.17 for the 
low, middle, and high groups respectively indicate (see Tabic 8A). The 
critical ratio of the difference between the low and middle group is 5; be¬ 
tween the middle and high groups, 9 ; and between the low and high groups, 
.4 These differences arc not large enough to be significant However, the 
results show that all three groups are normal as compared with the group of 
mental hospital patients used by Chant and Myers in the construction of 
the scale who showed both extreme depression and extreme elation. 

The mean score for the total number in the present study was 7.28, as 
compared to the score of 7,56 for Purdue University undergraduates re¬ 
ported by Whistler and Remmcrs (21) The latter study was made in 
April, 1937, and the subjects were above the freshman year in college 
which may account for the lower mean of the group of the present study 
This may be reflecting the fact which Washburne (20) pointed out in 
his study comparing freshmen to juniors as to adjustment to the college 
situation and to life in general, namely, that a freshman has a harder time 
There might be a possibility, of course, that the date of the present study, 
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TABLE 8A 

Pessimism-Optimism as Measured by Chant-Myers Scai.b 


Low 


Middle 

High 

(Exerimental) 

Control 

Control 

M 


M 

M 

ff s s 

a dlil 

<r 3I <r disl 

oar ^dist 

7.24 


7 33 

717 

12 

1 00 

10 81 

14 1 19 



TABLE 8B 


Significance of 

Differences on Chant-Myers Scale 

iVf minus L 

H minus M 

H minus L 

Diff 


Did 

Diif 


CR 

CR 

ff d i ff CR 

0 09 


0 16 

0 07 

.16 

05 

.17 0 9 

18 0 4 


h — Low. 

M — Middle 
H — High 


the spring following Pearl Harbor, might affect undergraduate buoyancy. 

The average mean score of 7.28 for the freshmen of the present study is 
slightly higher than the mean score of 7 10 for 300 undergraduates at 
Toronto University and is clearly higher than the mean score of 6.10 for 
117 employed men as rcpoited by Chant and Myers (2). 

Our results do not agree with the findings of Whistler and Remmers 
(20) that there was a low positive correlation, between psychological per¬ 
centiles and optimism as measured by the Chant-Myers Scale The mean 
of the low group (7 24) is slightly lower than the mean for the middle 
group (7 33), but the high group is not correspondingly higher. The ex¬ 
perimenter thinks that perhaps the test was given at a disadvantageous posi¬ 
tion in the battery since it was the final scale to be marked and the sub¬ 
jects may have become so weary as not to have given the test as careful a 
reading as the preceding tests in the battery. How this would affect the 
score is, of course, not known. Our conclusions are in agreement with 
those of the authors of the scale in that the measuring device does not 
differentiate closely enough toward the upper or optimistic end of the scale, 
and depending on how it is to be used it should perhaps be revised with 
that defect in mind as the authors have suggested. 

According to the findings of the present study, the Horrall Scale ap¬ 
parently does measure discouragement-buoyancy more finely at the fresh¬ 
man level, whereas the Chant-Myers differentiates between the extremes of 
pessimism and optimism. 
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5. College Ptobletns—Mooney Check List 

As was pointed out above in the discussion of the battery tests used in 
the study, the Mooney Problem Check. List presents a large number of 
items (330) which are classified into 11 general areas of college experience. 
Many of the items counterbalance others in the same area; consequently, 
the list as oiganizcd at present docs not lend itself well to statistical analysis. 
However, the items do present an intetesting an ay of problems of college 
students and it was decided to include the Check List in the battery of tests 
for this reason 

The experimenter wondered whether the students of the lowest reading 
ability could comprehend all of the items. She had tried out the Check 
List on a few students of slightly higher ability than the experimental group 
and found that they did not understand the meanings of the woids used in 
several of the items. After compiling the lcsuits from the Reading Test as 
given below, and finding that the reading ability of the low group was as 
low as the sixth grade (elementary school) for some students, with the 
mean at about ninth grade level and with 33 out of the total 70, or nearly 
one-half, with a reading ability less than the ninth grade level, one wondered 
how many of the statements of problems could really be read by a student 
of ninth grade ability or below It is not clear how reading compiehcnsion 
would affect the Mooney score. It is possible that the poor readers have 
checked fewer problems than they would have if they could have com¬ 
prehended what they read. If this should be true, then the discouragement 
score registered on Mooney by the low group in this study is perhaps over- 
conservativc 

The means of the number of problems checked by the low, middle and 
high groups are presented in Table 9 The areas which show the largest 
number of problems checked by the low group, the next largest number by 
the middle group, and the fewest by the high group are: (5) Personal- 
Psychological Relations, 4.34, 3.50, and 3.04; (9) Adjustment to College 
Work, 7 74, 5 00 and 2 52, and (11) Curriculum and Teaching Proce¬ 
dures, 3.63, 3.44, and 3.33 

The area, (5) Peisonal-Psychologtcal Relations, includes problems such 
as “Moodiness, having the ‘blues’,” “Not doing anything well,” “Too easily 
discouraged,” “Lacking self-confidence,” and “Aflaid of making mistakes” 
very often checked by the low group. 

The area, (9) Adjustment to College Work, presents an alarming picture 
for the low group For instance, one student in the low group chosen by 
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‘’Not smart enough in scholastic ways" 

“Unable to express myself in words” 

“Worrying about examinations" 

“Not getting studies done on time" 

“Unable to concentrate well" 

“Afraid to speak up in class discussions" 

“Vocabulary too limited" 

“Weak in writing” 

“Weak in spelling or grammar" 

' "Slow in reading" 

This is a total of 17 problems cheeked out of a possible 30 problems in 
this area ( all 17 of which the student called serious problems of his He 
had checked a total of 25 on the entile scale. If this student was willing 
to admit on paper that he had this number of serious problems in the 
area of Adjustment to College Work, one can well imagine the great 
amount of discouragement and defeat that lie was feeling. This is not an 
unusual case but is, rather, typical of r laige number of students in the low 
group. 

In the area of Curriculum and Teaching Procedures (11), the problem 
worded as “Inadequate high-school training” was often checked. In certain 
psychological clinic work which the writer has d % onc with students of low 
college ability, this point was often brought up, namely they frequently said 
that they had had a poor high-school background and wished they had 
“studied in high school.” Here again it might be suggested that a wise sys¬ 
tem of vocational guidance in high school would have guided these who 
had low college altitude, little ability to do abstract thinking, into lines of 
endeavor in which they could have been successful, thereby producing 
the mental well-being which constitutes so much of the satisfaction and 
happiness of any individual 

In considering the total number of items underlined (Table 9), one 
finds that the mean number of problems for the low group was 33.36, for 
the middle group 29.58, and for the high group 26.76. The total number 
of problems circled or those problems considered serious was 11 73 for the 
low group, 10.86 for the middle group, and 10.18 for the high group. 

The gloominess of the student may be indicated by the percentage of 
his problems which he feels are serious problems. The percentage of under¬ 
lined items which were circled showed again that the low group had the 
highest percentage, 34.15, the middle group next, 30.45, and the high 
group the lowest percentage, 29.35 

These three sets of figures show that the low group indicated the 
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largest number of problems (underlined), the largest number of serious 
problems (circled), and the largest percentage of serious problems com¬ 
pared to total problems (total number circled divided by total number 
underlined), in spite of the fact that they had by far the lowest reading 
ability as shown by the Reading Test scores given in a later table. One can 
but raise the question as to how many more problems the students of the 
low group would have checked had their reading ability been equal to that 
of the middle or high group. 

Here again in three areas of the Mooney Problem Check List (Per¬ 
sonal-Psychological Relations, Adjustment to College Work, Curriculum 
and Teaching Procedures) in the Total Number Underlined, in Total 
Number Circled, and in Percentage of Underlined which were Circled, 
we find the low group with the largest number of problems, the middle 
group with the next largest number, and the high group with the smallest 
number These findings arc in absolute agreement with the findings on 
discouragement-buoyancy as measured on the Horrall College Experience 
Scale in which the low group showed a discouragement which was statistical¬ 
ly significant when compared with the middle group. The high group 
showed a buoyancy winch was statistically significant when compared with 
the middle group, and strikingly significant when compared with the low 
group The findings on the Mooney Problem Check List therefore reinforce 
the conclusion reached m connection with the discouragement-buoyancy 
scale findings, namely, that the low group in college aptitude is subjected to 
a tremendous amount of pressure in the college situation causing a discour¬ 
agement which should no longer be overlooked, the realization of which 
must certainly constitute a moral responsibility resting upon a university 
to remedy the situation in the best possible way. 

As was stated previously, there is a mixture of items of opposite meaning 
in each of the Mooney categories. Consequently, a detailed statistical 
analysis of the Mooney scores does not seem justified. The author hopes 
at a later time to arrange the items m new categories and examine these 
new categories statistically Meanwhile, questions of significance of dif¬ 
ferences were investigated only on the three types of total scores and on 
three individual categories (see Table 10). The author also plans to present 
later an item analysis of the 330 items to show which problems are most 
prevalent at Purdue University and which are least prevalent. 

Table 10 shows the differences of the means of the three areas in which 
the low group shows the greatest discouragement (by checking the great¬ 
est number of problems), the middle group the next highest buoyancy, and 
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TABLE 10 

Differences of Means and Critical Ratios in Several Mooney Problem 
Check List Scores 



L minus M 

Diff. 

CR 

lit minus II 

Diff 

9 i\tU CR 

L minus H 
Diff. 

a dlft. G R 

(5) Person fll-psych. 

,84 


46 


1.30 


relations 

.63 

1 3 

.50 

.92 

.58 

2,2 

(9) Adjustment to 

2 7+ 


2 48 


5 22 


college work 

.80 

3.4 

.58 

43 

.69 

76 

(11) Curriculum nnd 

.19 


.11 


.30 


tench proced. 

57 

03 

.55 

0.2 

59 

0.5 

Total number 



2 72 


mmnm 


underlined. 


1 0 

2 86 

0.9 

-.■mm 

1.9 

Total number 

.87 


78 


1.65 


circled 

1.63 

0 5 

1.44 

05 

1.69 

09 

Percentage of 







underlined which 

3.70 


1 10 


4.80 


were circled 

3 68 

10 

3.3+ 

0.3 

3.65 

13 


L — Low. 

AT— Middle. 
It — High. 


tlie high group the highest buoyancy. As will be noted, the critical ratio 
for the difference between the low and the high gioup m Personal-Psycho¬ 
logical Relations is 2.2, which approaches significance. The differences 
between the means for Adjustment to College Work arc significant statisti¬ 
cally in that the critical ratio for the difference between the low and the 
middle group is 3 4, between the middle and high group 4.3, and between 
the low and high group 7.6. These findings in this area agree very 
closely with the critical ratios for the differences in tiie means for Antici¬ 
pated Grades in the Horrall Scale, and reinforce the conclusion that the 
low group is facing tremendous discouragement in this field 

As will be seen in Tabic 10 the three total scores do not yield statistically 
significant differences, but the fact that they progress in the same direction, 
namely from low to middle to high, seems to have some significance. 

It is interesting to note how closely the findings on the Mooney Problem 
Check List of the freshmen at Purdue University parallel those of the 
freshmen women at Ohio State University, Mooney (12) reports the 
average number of problems marked as 29.8 with a range from 3 to 106 for 
a sample of 171 freshmen women living in the dormitories at Ohio State 
University. The above sample of 171 women was made up of about one- 





BERNICE MOODY HORRALL 


231 


third lepresenting well-adjusted individuals, one-third repiesenting poorly 
adjusted individuals, and one-third representing cases in the middle area 
as to adjustment, according to the opinion of graduate resident counselors. 
The average numbei of problems checked by the 207 freshmen in the 
present study was 29.9 with a lange from 0 to 121. 

Table 11 shows the average number of problems checked by the Ohio 

TABLE 11 

Comparison of Average Number of Problems Checked on Mooney Problem Check 
List by 171 Ohio State University Freshmen Women and 207 
Purdue University Freshmen 


Area 

Ohio State 
University 

Purdue 

University 

Adjustment to College Work 

5.4 

51 

Personal-Psychological Relations 

4.2 

3.6 

Social and Recreational Activities 

3 3 

4.3 

Health and Physical Development 

3.1 

28 

The Future Vocational and Educat 

28 

3 1 

Curriculum and Teaching Procedures 

28 

35 

Social Psychological Relations 

21 

23 

Courtship, Sex, and Marriage 

1.9 

26 

Finances, Living Cond. and Employ, 

1 5 

1.8 

Morals and Religion 

1 5 

1 5 

Home and Family 

1.3 

1.4 


State University freshmen women m each of the 11 areas of the Problem 
Check List as compared with the average numbers checked by the 207 
freshmen at Purdue University who were subjects in the present study. 
It is surprising that the average number of problems in each area parallel 
each other so closely for the freshmen in the neighboring universities. These 
figures offer the executives of such educational institutions information 
concerning the types of problems which the students are encountering in 
their first year of college, problems with which they presumably need 
immediate help. 

6. Ascendance-Submission (Allpot t Reaction Study) 

It was pointed out in the discussion of tests used in the battery that it 
seemed likely that the Allport Ascendance-Submission Reaction Study is 
a measurement of more thoroughly established personality traits and prob«ibly 
would not respond quickly to current conditions of college success and 
failure. Since It seemed of interest nevertheless to determine how ascendant 
or submissive the subjects of this study were, it was decided to include the 
test in the battery used 

Table 12A presents the mean scores on the A-S Reaction Study, namely, 
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TABLE 12A 

Ascendance-Submission as Mbasurfd dy the Ailport A~S Reaction Study 


Low 


Middle 

High 

(Eicpei (mental) 

Control 

Control 

At 


A f 

M 

! 

a dltt 

°tHsi 


—3.0 


—6 05 


2.0& 

17.30 

2.12 17.25 

2.33 19 25 



TABLE 12B 



SlGNlUCANCE OF DlFFFRENCBS ON A-S STUDY 

L minus itf 

It minus i \I 

II minus L 

Diet. 


Diff 

Diff. 

c am 

CR 

CR 

<r rft// CR 

3 05 


6.35 


2,97 

1.0 


3 12 1.1 


i ~ Low. 

M — Middle. 
//-High. 


—3.0, •—6 05, and -}-.30 for the low, middle, and high groups respectively. 
Table 1213 shows the significance of differences for the thicc groups hi terms 
of critical ratios. There was a critical ratio of 1,0 for the difference be¬ 
tween the low and middle group; a critical ratio of 2.0 for the difference 
between the middle and high groups, and a critical ratio of 1.1 for the 
difference between the low and the high groups. The critical ratio for the 
difference between the middle and the high groups is the only one of the 
three that might be considered to even approach statistical significance. 

It is somewhat surprising to note that the middle control group shows 
the most submission as measured by this Reaction Study, the low group is 
pot quite as submissive, and the high group registers a slightly positive or 
ascendant tendency However, as indicated in the Manual of Directions, 
Scoring Values, and Norms, the average on the form for men ranges from 
-j-4 to —4 and on the form for women from 410 to 0. 

The results of the A~S Reaction Test as given above seem to indicate 
that there is no correlation between ascendance-submission and intelligence 
This is in absolute agreement with, the findings of Rugglcs and Ailport 
(17) in that various unpublished studies agree that there is a zero or 
negligible relationship between ascendance-submission and intelligence as 
measured by tests. Render (1) also found no significant correlation be¬ 
tween intelligence scores of 192 sophomores, expressed in percentiles, and 
ascendance-submission scores. 
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The question of low reading ability for the low or experimental group 
might be raised here also. The AS Reaction Study was tried out on a 
person of reading ability between the sixth and ninth grade and many of 
the words were not understood. One wonders then if the low group had 
been able to read as well as the middle group if their score would have been 
lower. One also wonders if the low group has developed a defense mechan¬ 
ism against the world to compensate for their feelings of inferiority in an 
academic situation or discouragement in general 
There is no significant difference in ascendance-submission between earn¬ 
ing and family-supported students However, the difference between organ¬ 
ized and unorganized students yields a critical ratio of 2.2 which means 
that the organized students are probably more ascendant than the unorganiz¬ 
ed. Whether the fraternities select the more ascendant freshmen or whether 
pledging to a fraternity makes one more ascendant is a question for con¬ 
jecture. 

7 Reading Ability (Thorndike-McCall) 

The reading ability of the three groups in the experiment as measured by 
the Thorndike-McCall Reading Scale (T Scores) is shown in Table 13A 


TABLE 13A 

Reading Ability as Measured by the Thorndike-McCall Reading Scale (T Scores) 


Low 

Middle 

H.gh 

(Experimental) 

Control 

Control 

M 

M 

M 

ff dist 

*U a dtat 


60 18 

65.42 

69 08 

63 5 26 

64 5,22 

81 6 70 


The mean score of the low group is 60 18 which corresponds to about a 
ninth grade reading ability Thirty-three out of 70, or nearly one-half of 
the total low group, had a reading ability langmg from sixth grade (elemen¬ 
tary school) to ninth grade The mean score for the middle group was 
65 42 which is just below 12th grade level. The mean score for the high 
group was 69 08 which corresponds to a reading ability just above the 13th 
grade level 

The diffeience in means and the significance of differences are presented 
in Table 13B. There is a critical ratio of 5.8 for the difference between the 
low and the middle groups; the difference between the middle and the 
high groups shows a critical ratio of 3 6, and the difference between the low 
and the high groups shows a critical ratio of 8 5 These arc all statistically 
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TABLE 13B 

Significance of Du-mmas on Tuornmkb-McCail Reading Scale 

M minus Z* 

H minus M 

11 minus L 

Difl. 

Diff. 

Dirt. 


*t M/f CR 

Uil! CR 

a <Utt 

C,R 

*24 


8 80 


.90 i s 

1 03 3 6 

1.03 

8.S 


L — Low. 

M — Middle 
ff —High. 


significant differences, with the ratio between the law and the high groups 
strikingly so. 

The correlation coefficient wns calculated for reading ability and intel¬ 
ligence by the quantitative variates with unequally spaced interval pro¬ 
cedure described by Pcteis and Van Voorhis (14) and used for the cor¬ 
relation between the discouragement-buoyancy and intelligence as indicated 
above. The r so calculated was -f-,58 with a standard eiror of the cor¬ 
relation coefficient of .05. This shows, therefore, that contrary to some 
prevailing opinions there is not a perfect, or very high, positive correlation 
between intelligence and reading ability. 

There was quite a large range in each of the three groups and considerable 
overlapping in reading scores. In other words, the low group ranged from 
sixth to 14th grade ability (T score 48 to 73); the middle group ranged 
from seventh grade to 15th grade ability (T score 54 to 81); and the high 
group ranged from seventh grade to 15th grade ability (T score 54 to 89). 

The fact that the middle and high groups have some students who have 
a reading ability as low as the seventh grade indicates stiongly the need for 
remedial reading work for these students who could obviously accomplish 
so much more if they could read more efficiently. The situation of the low 
group is much more serious because of the greater numbers who have a 
reading ability below a minimum which would enable the students to study 
their college subject matter efficiently. This reading performance must, 
of course, contribute to their failure in doing satisfactory work in the 
academic situation. It is probably impossible, however, to raise appreciably 
the reading performance of the students in the lowest 10 per cent of the 
college distribution of intelligence; hence the low reading scores of these 
students appear to point in the same direction as the main theme of this 
study, namely that such students should be protected from tasks which are 
manifestly of impossible difficulty for them. 
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8 Some Interrelationships between Facto/s 

In order to study the question of whether combinations of categories 
might show some effects on discouragement-buoyancy which one category 
alone did not show, the combined effect of (a) status as to social organiz¬ 
ation and (£) source of support was studied in a somewhat informal manner 
The four possible combinations of these two factors are presented in Table 
14 (1 Unorganizcd-Family-supported; 2. Orgamzed-Family-supported; 

3 Unorganized-Earning; 4. Organized-Earning) with the scores of the 
four groups on ( a ) Horrall Scale of discouragement-buoyancy; ( b ) Per¬ 
centage of serious problems oil Mooney Problem Check List; (e) All- 
port Ascendance-Submission Reactions, ( d ) ACE Intelligence Percentiles. 
The critical latios between the mean scores of the foui different groups 
are fllso picscnted in Table 14 

The one critical ratio appioaclung significance between any two of the 
four categories is a critical ratio of 2 0 between Ho trail discouragement- 
buoyancy scores of unorganized family-supported students and unoigamzed 
earning students, the latter being more buoyant. It is to be noted, how¬ 
ever, that the moie buoyant group (unorgamzcd-cainmg) lias a higher 
mean intelligence, 50 45, than the more discouraged group (unorganized- 
family-supportcd) which has a mean intelligence score of 45.02. 

The percentage of serious problems mailced oil Mooney goes in the same 
direction on these two groups as the Horrall discouragement-buoyancy 
score, the more buoyant group having the smaller percentage of serious 
problems (30 20) and the more discouiaged group having the higher per¬ 
centage of serious problems (32 40). There is not a significant difference, 
however, between the two Mooney means, the critical ratio being 0 6. 

These two findings suggest that possibly the unorganized student has 
greater buoyancy when he has the reassurance of earning money, but it is 
to be noted on the other hand that it might be only the higher intelligence 
of that group that accounted for its higher buoyancy. 

On the slim basis of the data presented in Table 14, with its low 
critical ratios and in ceitain cells a small number of students, one might 
say that if one were family-supported it would make no difference whether 
one were organized or unorganized. On the othei hand if one belongs to 
a fraternity or a sorority, one may be more buoyant if one is earning one's 
own money (N = 5) rather than being supported by one’s family. It 
appears to be better if one is earning money, to be unorganized than to 
belong to a fiatcimty or a sorority 

A concealed factor which docs not become apparent is one mentioned 
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TABLE 14 

Some Interrelationships between Factors 



Unorganized 



Organized 




means 


CR 

means 

CR 

Totals 


Horrall Scale 

Mooney % 

38 22 

0 03 

38.19 


38 21 

Family- 

serious prob, 

32.40 

02 

31.70 


32 20 

supported 

Allport 

—5 10 

1.7 

.55 


—3.30 

Intelligence 

45 02 


4+96 


45 00 


N -102 



N -47 




(Z.-35, Af-38, 11-29) 



(L-18, A/-14, 77-15) 
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Horrall Scale 


2 0 


0 + 


Critical 

Mooney % 
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serious prob. 

30 20 

06 


0.4 



Allport 


07 


0 8 



Horrall Scale 

40 40 

0.1 

39 40 


40.32 


Mooney % 
serious prob 

30 20 

20 

18 00 


29.15 

Earning 

Allport 

—2.90 

1 0 

10 00 


—1.80 


Intelligence 

50 45 


40 28 


49 58 


N- 93 
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(1-15, M-15, FI -23) 



(1-2, M- 1, 77-2) 


58 


Horrall Scale 

Mooney % 

38.96 





Totals 

serious prob. 

31 65 


30 40 




Allport 

—4 35 


145 




Intelligence 

46 88 


44.51 




N- 15S 



tf-52 


207 


HorraJI score—larger score, favorable 
Mooney score—smaller score, favorable 
Allport score—higher positive score, ascendant 


L — Low group 
M — Middle group. 

H — High group 

above, that the earning students were predominantly from School X 
amongst whose population the tradition of self-support is well established 
and in which the academic requirements may be easier than in the other 
schools. Another confusing issue which is evidenced in the sub N’s in un¬ 
organized groups is that certain high students from School JV began to 
earn money after the subjects of the experiment were selected. Consequently, 
the cheerfulness of the unorganized-earning quarter of Table 14 may be 
as much or more due to the addition of high intelligence students from 
School W as to the students from School X who are used to self-support 
and have an easier academic program 

The Allport means show the following progression from ascendancy 
to submission in the four quarters of Table 14. The organized students 
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who are earning money are the most ascendant ( + 10.00, IV = 5). The 
family-supported organized students come next (+55) The unorganized 
students who are earning money are on the submissive side of the Allport 
scores (—2 90) The family-supported unorganized students come last 
in the series with the most submissive score (—5.10). What \s the mean¬ 
ing of these interrelationships with ascendancy-submission is not clear and 
the critical ratios involved do not justify much speculation, but the findings 
suggest that in order to do battle with hard circumstances in the matter 
of financial difficulties one apparently needs to be more ascendant than 
one's social group, unorganized or organized (The more submissive stu¬ 
dents faced with financial problems perhaps have not come to college.) 
Furthermore the suggestion again arises that fraternities and sororities 
may tend to select students with already established ascendant rather than 
submissive traits In any event, as has been said before, it appears likely in 
this experiment that the Allport traits are not responding to current situa¬ 
tions but do represent general personality tiends set up before one comes 
to college It is to be remembered that the subjects of this experiment were 
freshmen. Possibly a longer period in college would affect Allport ratings 
more 


B. Summary, Discussion, Conclusions, and Recommendations 

1. Summaty 

1. The experimental group of the study included all freshmen enter¬ 
ing Purdue University in September of 1941, still in school m April of 
1942, who weie at or below the tenth percentile in the ACE Psychological 
Examination scores, and at or below the thirtieth percentile in the English 
and Mathematics Entrance Examination scores One control group was 
chosen from the middle range in Psychological Examination scores, 40th 
to 60th percentile, and between the 30th and 70th percentile in the English 
and Mathematics tests. Another control group was selected from the same 
limits at the top of the distribution as the low (experimental) group had 
at the bottom, namely, at or above the 90th percentile in Psychological 
Examination scores and at or above the 70th percentile in the English and 
Mathematics tests. The middle and high control groups were equated 
with the low (cxpenmental) group as to sex, academic school at Purdue 
University, membership in a social fraternity (“organized'’ or “unorgan¬ 
ized”), and financial status, whether earning money or being family-sup¬ 
ported. Since the numbers in some of the schools were so small, they were 
combined with ethers whose difficulty of subject matter was judged to be 
about the same, thus making four school groups. 
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The number in the low (experimental) group was 70, in the middle 
group, 68, in the high group, 69, making a total of 207 subjects. 

2. The mean intelligence test score in terms of percentiles for the low 
group was 4.80, for the middle group 47.07, and for the high group 87.59, 

3. The distribution of intelligence in the four academic schools was 
markedly different, necessitating a change in the intelligence test limits 
originally desired. The three groups of subjects (one experimental and two 
control) were, however, drawn from the same relative position in each 
academic school group. The means of the Psychological Examination scores 
in Purdue University percentiles ranged from 3.64 to 5.79 foi the low 
(experimental) group, from 40 83 to 50.52 for the middle (control) 
group, and from 74.22 to 95.52 for the high (control) group. 

4. A new scale was created to measure discouragement-buoyancy in 
the college situation, the Horrall College Experience Scale. Five items 
of the trial scale were discarded after it was found that they appeared 
not to be measuring this particular trait. The final scale consists of seven 
areas, each to be checked on a nine-point continuum ranging from discourage¬ 
ment to buoyancy. 

5. The low group showed genuine discouragement as compaied with 
the middle group, and a much gieater discouragement when compared with 
the high group The discouragement-buoj'ancy total scores on the Horrall 
College Experience Scale were 34.60 for the low group, 39.18 for the 
middle group, and 42 68 for the high group The critical ratio for the 
difference between the low and the middle groups was 4.7; for the difference 
between the middle and high groups, 3 5; and for the difference between 
the low and the high groups, 8.1 These differences arc all statistically 
significant, the difference between the low and the high groups being strik¬ 
ingly so 

6. The correlation between intelligence and total discouragement- 

buoyancy scores shows that there is a positive relationship between these 
two traits. The r as calculated by the Burr adaptation of the biserial r 
formula is with an estimated standard error of .06 The r as cal¬ 

culated by the quantitative variates of unequally spaced intervals technique 
is + 52 ±.05. 

7 The means of the scores on the Chant-Myers Optimism-Pessimism 
Scale showed these college students to be normal when compared to the 
mental hospital patients studied in the construction of the original scale, 
but there weie no statistically significant differences between the low, 
middle, and high groups. 
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8. The scores on the Mooney College Problems Check List showed the 

low group to have the greatest number of problems, the middle gioup to 
have the next largest number of problems, and the high group to have the 

smallest number of problems in the following areas: PersonaL-Psycholog- 

ical Relations, Adjustment to College Work, and Curriculum and Teach- 
mg Procedures. The same progression from low to middle to high ap¬ 
peared in the three types of total scores. (<?) total number of problems 
(underlined), (A) total number of serious problems (circled), and (c) 
percentage of serious problems among total number of problems (percent¬ 
age of underlined items which were circled). 

Because of the way in which items are grouped in the Mooney Check 
List, elaborate statistical work does not seem justified However, in the 
aiea of Adjustment to College Work, the critical ratio for the difference 
between the low and middle groups is 3.4, for the difference between the 

middle and the high groups +.3, and 7 6 for the difference between the 

low and high groups, the low group showing the greatest number of 
problems in this area. 

9. There was no appaient correlation between ascendance-submission 
as measured by the Allport Reaction Study and intelligence However, 
theie was a cntical ratio of 2 2 between the means of the organized and 
unoigamzed students, showing that the organized students are probably 
mo ic ascendant than the unorganized students. 

10. The mean scoie for reading ability as measured on the Thorndike- 
McCall Reading Scale was at about ninth grade for the low group, just 
below 12th grade for the middle group, and just above the 13th grade level 
for the high group 

11. No statistically significant differences appear in total discourage¬ 
ment-buoyancy scores as measured by the Horrall College Experience 
Scale between organized and unorganized students, between family-sup¬ 
ported and self-supporting students, or betrveen men and women students 

2. Discussion 

There are certain aieas in the experiment which it appears to the writer 
might be improved and certain additions which might be made in a further 
study, as follows* (a) It is not known whether the new final scale on dis¬ 
couragement-buoyancy would yield quite the same results with the five 
discauled items omitted or whether they serve a useful purpose in giving 
a “padding” to the seven items winch were retained in the final scale 
(Z>) The factor of financial support might be handled in a different man- 
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ner in a further study; that is, the factor might be classified as family- 
supported, partial self-supporting, and complete self-supporting, (c) Other 
instruments such as The Social Adjustment Inventory of Washburne (20), 
a test showing various phases of emotional and social behavior, might be 
included in the battery of tests to enlarge the area of student behavior to 
be studied. ( d ) Some of the instruments used in the study might be omit¬ 
ted in a further study, for instance, the Chant-Mycrs Optimism-Pessi¬ 
mism Scale inasmuch as it contributes no pertinent information except 
that the students fall in the “normal” group. 

3. Conclusions 

The conclusions to be drawn from the experiment are as follow's; The 
group low in college ability experiences great discouragement as compaied 
to the middle group and a very great discouiagement when compaied to 
the high group, with the high group showing greater buoyancy than the 
middle group. The factor of being organized or unorganized, being family- 
supported or self-supporting, being a man or a woman appears to have little 
to do with the degree of discouragement or buoyancy in the college situa¬ 
tion. So fai as the results of this study go, the crucial factor is tile stu¬ 
dent’s intelligence as compared to the group he is in. 

The number of college problems encountered are greatest for the low 
group, next greatest for the middle group, and smallest for the high group. 
The reading ability of the low group is very low, that of the middle group 
is medium, and that of the high group is highest. There is at the same 
time a wide range in each group and considerable overlapping in scores 
between groups 

Those students who are low in intelligence as measured by the ACE 
Psychological Examination appear to constitute a radically different gioup 
from those who are in the middle or at the top of the distribution. The 
daily frustrations and failures and the consequent discouragement of the 
low intelligence students as mirrored in all significant measurements used 
in this study place them as a group apart. The middle and high groups in 
intelligence have apparently a gcncially similar college experience as indi¬ 
cated by the fact that in all significant measurements of this study there 
is less difference between the two upper groups than between the middle 
and low groups The low group is so much faithcr below the middle 
group in discouragement than the high group is above the middle group in 
buoyancy as to make it justifiable to say that students low in intelligence at 
Purdue University constitute a distinctly separate population whose needs are 
apparently being exceedingly poorly met at the present time. 
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The total picture then for the low group is great discouragement and 
the facing of almost insurmountable problems in the academic situation. The 
middle group, for whom the level of difficulty of subject matter is adjusted, 
feels comfortable in the college situation, and the high group experiences 
a greater buoyancy because of their greater ability to do abstract thinking 
and thus to succeed easily in the college academic situation. 

4 Recommendations 

The following recommendations are offered in the light of the findings 
of the present study together with the writer’s experience m psychological 
clinic work with students of low college aptitude and her work as an assis¬ 
tant for two semesters with the elementary psychology course at Purdue 
University, 

1 The above conclusive evidence that the low group experiences 
great discouiagement and fails to achieve success in the college situation 
stiongly suggests that the university should raise entrance barriers, making 
it impossible for those low in college aptitude to enter a situation in which 
from the outset they are bound to face discouragement, defeat, and eventually 
a doubt as to their own ability and worth. 

2. Until the university can bring itself to adopt the above more drastic 
piocedtue, it should offer a one-year curriculum for the students low in 
college aptitude, and then guide them into jobs commensurate with their 
abilities with a feeling that they can perform a worthwhile service to society 
in general instead of allowing them to leave the university with an over¬ 
whelming feeling of failure, defeat, and disillusionment 

3. A counselling service staffed by people with special training should 
be set up by the university to provide efficient, intelligent, and sympathetic 
help foe the probLcms which not only the low group but also the middle and 
high groups encounter 

4. The reading scores are positive evidence that the university is in 
urgent need of a remedial reading program for the middle and high groups 
so that these students may more efficiently prepare the assignments in college 
courses 

5. Lastly, it is hoped that the university, realizing the enormous waste 
of brain-power which exists, will offer to the group high in intelligence a 
special curriculum with specially designed courses which would give these 
brilliant minds an opportunity to develop their latent capacities to the 
fullest extent and thus enable them to go out after graduation fully equip¬ 
ped, trained, and energized to solve the manifold problems evident in every 
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field of human endeavor. Extensive efforts are made to increase the output 
of industry and agriculture in this world crisis, but the greatest advance 
in progress would be made by utilizing to the utmost the brain-power of 
the exceptionally gifted students who go through the university with no 
more opportunity to develop than is offered to the mediocre who never 
can do the creative thinking possible by the most intelligent members of the 
student body. 
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YOUNG THINKERS AND GREAT ACHIEVEMENTS* 

Department of Psychology , Ohio University 


Harvey C Lehman 1 


Outstanding achievement is often correlated with an unbelievably early 
start The early start may be of great advantage for the maximum develop¬ 
ment of both “physical" and "intellectual" skills For example, unpub¬ 
lished data assembled by the present writer disclose a surprisingly large 
number of professional golfers who either were boin close to a golf course 
or who served as caddies when quite young Could this early opportunity to 
practice golf and thus to acquire early “the feel" of a golf club have been 
a crucial factor making for subsequent golfing success? 

Amram Schemfeld’s data for professional musicians are of interest in 
this connection. For three groups of noted performers studied by Scheinfeld 
the mean age at which musical talent was first displayed was 6 2/3 years 
(50, p. 259). And foi 36 virtuosi instrumentalists the mean age at time 
of making their piofessional debuts was only 13j4 years I It seems obvious 
that in certain kinds of work an early start favors zealous learning thereof 
and also provides the learner with adequate time for the attainment of a very 
high level of proficiency prior to the onset of that inevitable decline in en¬ 
thusiasm which ultimately overtakes all mortals 

At Greenfield Village, near Dearborn, Michigan, a guide was recently 
showing tourists a replica of the jewelry shop in which Henry Ford once 
worked as a small boy. The guide remarked quite casually that at the time 
he was working in the shop Ford was so tiny that the jeweler stationed him in 
the rear of the building—out of sight of the public It seems that the sensi¬ 
tive jeweler did not want the public to know that such a tiny boy was re¬ 
pairing their watches and clocks. Surely, it is not without some sort of 
significance that Henry Ford, the man who did more to put the world on 
wheels than any other person in tecent history, was working with tiny wheels 
and gears at a very tender age 

In a popular article entitled* “To Become a Great M.D, Begin at 14,” 
Paul de Kruif writes as follows: “I put this question to 24 of the nation’s 

'•'Received in the Editorial Office on June 1, 1948 

The preparation of this study was made possible by grants-in-aid from the 
Social Science Research Council and the Ohio University Fund The writer's thanks 
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most distinguished doctors and microbe hunters: ‘How old were you when 
you decided to study medicine?’ The answer is startling: The average age 
at which these men dedicated themselves to the fight against death was 
14J4 years” (13, p. 99). 

In citing these examples the present writer docs not mean to imply that 
an early start at one’s life work will implant potential talent where such 
talent picviously was lacking. On the other hand, when potential ability 
remains undeveloped for too long a time, subsequent efforts to develop it 
may be less successful than earlier efforts would have been. All researchers 
in the field of child psychology today emphasize the importance of the early 
environment, and the following statement by Miss Tyler would probably be 
acceptable to most students of this problem. 

Environmentally-produced traits are often so firmly fixed that it is 
Impossible to shake them . . a college freshman who is unusually weak 
in the vocnbulnry test given as a part of the college-entrance examination 
will probably carry some degree of verbal disability throughout lus adult 
yenrs even if he tries to spend extra time in reading and word study 
since he cannot make up for die development which did not occur years 
before (5+, p, 301). 

Like the golfers, the musicians, and the doctors mentioned above, a large 
number of gifted performers in other fields have displayed similarly their 
peculiar interest, oi aptitude, or both of these traits at exceedingly youthful 
ages. Over and over again one finds in the biographies of intellectual giants 
some such statement as the following: ”. . . he very early displayed an un¬ 
usual curiosity with reference to things scientific,” or . . at an early age 
he exhibited a keen interest in mechanical toys.” 

For example, Henry Crew observes that Sir Isaac Newton received his 
elementary education at the grammar school in Grantham where he early 
showed great aptitude in making kites, windmills, and other mechanical toys 
(11, p. 133). And of Fraunhofer, who did epoch-making work in optics 
and who discovered the solar spectral lines, Crew says. 

When only 12 years old, Fraunhofer began a six-year apprenticeship 
in the shop of a mirror-maker and glass-blower in Munich. At the age 
of 21, he was made a member of an important firm of opticians; at the 
age of 30, he read before the Bavarian Academy of Sciences an nccount 
of his discovery of certain dark line9 distributed through the solar 
spectrum—a discovery which enabled him, for the first time, to identify 
color accurately and hence to measure refractive indices with a precision 
hitherto undreamed of (ll, p. 159). 
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Florian Cajon remarks similarly of Michael Faraday that m 1805, when 
he was only 14 years old, and serving as errand boy at a book-store and 
book-binder near his home: 

. , , he liked to read scientific books which happened to pass through 
Ins hands. “I made such simple experiments in chemistry," he [Fara¬ 
day] says, “as could be defrayed in their expense by a few pence per 
week, and also constructed an electucal machine” (4, p. 234). 

A. Crum Brown says of Justus von Liebig, the noted German chemist* 

At home lie employed ]us time in repeating, as far as the means at 
his command admitted, the experiments he found described in books, and 
thus while still a boy attained a theoretical and practical knowledge of 
chemistry comparable with that of many full-grown professors of chem¬ 
istry (18, Vol. 14, p. 565). 

A statement such as the foregoing may lead the crittcal reader to suspect 
exaggeration To spotlight the fact that persons who aie able to think at 
all are often able to do it at amazingly youthful ages, and at the same time 
to minimize the likelihood of overstatement, this study sets forth the youngest 
ages at which certain noted individuals have made really important con¬ 
tributions to various fields. As here used, the words “important contri¬ 
butions” mean any contributions at all which are of sufficient merit to be 
mentioned and discussed in chronologies that have been assembled by spe¬ 
cialists within various fields of endeavor'—specialists who published their 
findings undei their own signatures and who must, therefore, have tried 
conscientiously to make (or to obtain) sound evaluations. 

Since the present writer is not thoroughly familiar with the several fields 
cited herein, he is unable to “explain” the contributions listed below any 
more clearly than the authors whose descriptions are quoted Hence, the 
almost complete reliance in what follows on verbatim quotations. 

The technical terms need not be understood in order to follow the gLSt 
of the quotations. In so far as this study is concerned, the significance of 
the creative contributions cited below lies in the two following facts* (a) 
this work was accomplished in every instance by mere fledglings not one 
of whom was over 21 years old at time of the indicated achievement, and 
( b) each of these accomplishments is to be found listed in specialized chro¬ 
nologies. 

Appleby, John Ft anas (1840-1917) Practical Invention 

It was when only 18, in the employ of a farmer in Iowa County, 

[Wisconsin] that he first conceived the Idea of a binder. He was as- 
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sisting m the trial of a new reaping machine, binding the sheaves as 
the grain was cut, when it occurred to him that a machine could be 
made to do this work. His suggestion was received with jeers from his 
employer. Nevertheless, during the ensuing year he constructed a 
model of a twine binder which contained the essential elements of the 
Appleby Ktiotter which, binds nine-tenths of the grain grown m the 
world today (15, Vol 1, p. 325) 

John F. Appleby made a successful twine binder in 1858 [age 
18 ], but It was not put on the market until 1880, when the price of twine 
was sufficiently low to make its use economical. Thus the McCormick 
cutting principle, the Marsh frame, and the Appleby binder were com¬ 
bined to produce the successful modern harvester (20, Vol. 19, p 7) 

Austen, Jane (Dec 16, 1775-1817) Best Books 
Her best-known, if not her best work, Pride and Prejudice, was also 
her first. It was written between October, 1796, and August, 1797 
[Ages 20-21], although such was the blindness of publisheis, not issued 
until 1813 (20, Vol. 2, p. 698). 

Baglwi, Giorgio (1668-1706) Medicine 
Already in 1685 [age 17] Baglivi was advocating ipecac as an ex¬ 
cellent remedy against Dysentery (5, p 560). 

Becquerel, Alexandre Edmond (1820-1891) E!edit city 
Becquerel discovered In 1839 [age 19] that light effects the resistance 
value of selenium This gave the first photoelectric cell the means 
of changing light into electric currents (8, p 26). 

Bellini, Lorenzo (16+3-1704) Anatomy 
His study of the structure of the kidney, published at the age of 19 
(De structure 1 enum, 1662) demonstrated among other things that 
the stnations on the cut surface were minute tubules and not cords, as 
bad been supposed His description of the organs of taste is also 
worthy of note (5, p. 525) 

Bisc/joff, Carl Adams (1855-1908) Chemistry 
He developed syntheses of aliphatic acids by ketonic esters, 1876 
[age 21], (30, p 226) 

Blake, JPilham (1757-1827) Poetry 
His creative faculty found its outlet in these early years in poetry, 
some of which has survived in the thin volume of Poetical Sketches, 
printed for BInke by his friends in 1783 These pieces were composed be¬ 
tween his twelfth and twentieth years . . . they remained unknown and so 
had no influence on the poetry of their time, but nevertheless were 
the forerunners of the freer age in poetry which began some 20 years 
later (20, Vol 3, p 694). 
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Braille, Louis (1809-1852) Practical Invention 
Special printing for the blind, which had been known in crude forma 
since the sixteenth century, was not developed until Louis Brnille 
(1809-18 52)—himself blinded by an accident at the age of three- 
invented his compact alphabet of raised dots (1829) [age 20] Today 
large libraries of books in many languages, composed on the Braille 
system, are available to the blind throughout the world (5, p. 734). 

Brovin, Thomas (1778-1820) Philosophy 
Concerning young Thomas Brown, Sir James Mackintosh has written 
as follows “I very early read Brown’s Oisaponfion; oh the Zoonomia 
of Dr. [Erasmus] Darwin, the perhaps unmatched work of a boy in 
the eighteenth year of his age. His first tract on Causation appeared 
to me the finest model of discussion in mental philosophy 9ince Berkeley 
and Hume, with this superiority over the latter .” (37, p 336). 

Bryant, William Cullen (1794-1878) Poctiy 
He began composing verse at the age of eight, lus Ejnbaigo, 

necessarily immature, yet withal a lively political satire, was written 
at thirteen T hem at ops is, his masterpiece, was finished when he was 

eighteen, though not published until six years later in the North American 
Review (23, p 36) 

His fame as a poet dates from the almost accidental publication of 
Thanatopsis in the North American Review in 1S17 One of the editors, 
Willard Phillips, had told Dr Bryant that he wished William Cullen 
to contribute, Dr, Bryant found in his son's desk the manuscript of 
Thanatopsis, To a IV aid fowl, and n briefer piece, and Phillips ex¬ 
citedly carried them at once to his Cambridge associates. “Ah, Phillips, 
you have been imposed upon," said R. II. Dana; "No one on this side 
of the Atlantic is capable of writing such verses” (15, Vol 3, p 201). 

"American poetry,” says Richard Henry Stoddard, “May be said to 
have commenced in 1817 with [Bryant's] Thanatopsis and Inscrip¬ 
tion for the enhance of a ’wood" He wrote Thanatopsis at Cummington 
in his 18th year . . (20, Vol 4, p. 300) 

Bums, Robert (1759-1796) The Harvard Classics 
Fourteen Immortal poems and songs written by Robeit Burns from 
ages 14 to 21 are included in President Charles W. Eliot’s famous 
five-foot shelf (29, Vol 6, pp 19-26) 

Casnpoatnoi, Ramin de (1819-1901) Spanish Literature 
As early as 1838 [age 19] Ramdn de Campoamor (1819-1901) came 
into notice with a romantic play, Una Mttgei generosa (22, p 453) 

Candolle, Angnslm Pyrame de (1778-1841) Botany 
In 1796 he went to Pans to continue his botanical studies and at the 
early age of 21 published his Hislona PlnnUirum S-ucculeniarum, a work 
in four volumes that won him the immediate recognition of the great 
naturalists Cuvier and Lamarck (3, p 211) 
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Chattel ton, Thomas (1752-1770) Tocliy 
» . he conceived the daring scheme of composing poems and prose 

pieces m the medieval style and diction, nnd of palming them off upon 
the good burghers of the town, ns originals which he had unearthed 
in the muiment room of the church Incredible ns it seems, he began 
this work In his twelfth year. . . Some of the poems, especially Aclta, 
The Dnstoave Trajedie, and the Batadc of GhatiUe, nre of remarkable 
beauty and force; and when wc remember thnt the author of them was 
scarcely more than a child, they become astonishing (4-1, |i 214). 

During his brief career, he produced a considciable number of poemR 
displaying much poetic beauty, love of nature, lomantic spirit, and lyric 
feeling . . . their importance is heightened by our knowledge of the fact 
that poems of such excellence were written by one who at the time of 
his death [age 18] was little more than a child . . no one can deny 
that he was n true poet and that his achievement was simply astound¬ 
ing for one so young (10, p, 223 f ). 

The immortal Keats paid the following compliment to Clwttcrton’s 
diction, 

"The purest English, I think—or what ought ta be purest—is Cfiat- 
terton's, The language had existed long enough to be entirely uncor- 
rupted of Chaucer’s Gallicisms, and still the old words are used Cliat- 
terton's language is entirely northern. I prefer the native music of it 
to Milton’s, cut by feet.”—Kent’s letter to George and Georgiann Kents, 
Sept 22, 1819 (55, p, 1230), 

Coghttl, Annie Louisa, hce Walker (1836-1907) Words to Hymn Tunes 
Her popular hymn, Work for the Niff/it is Coming, was written In 
Canada m 1854 [age 18}, and published In a Canadian ncwspnper, 
from which it passed, without any acknowledgment of the authorship, 
into Ira D. Snnkey’s Sacred Songs and Solos (16, p 1622). 

According to the editor of the Inter-Church Hymnal, Miss Coghill’s 
above-mentioned hymn rnnks 109tli in popularity among some 400,000 
church hymns published prior to 1945 (42, p. Hi) 

Colt, Samuel (1814-1862) Practical Invention 
Prom his earliest youth explosives and firearms had always interested 
him, and on his voyage to Singapore [age 16] he whittled out of wood 
a model showing his idea of a multi-shot firearm of the revolving 
barrel type. The perfection of this idea seems to have been uppermost in 
ins mind from the time he made this first wooden model. In IS31 [age 

17] he constructed two pistols, one of which exploded; In 1832 [age 

18] he sent a description of his idea to the Potent Office in Washington, 
and in 1833 [age 19] he constructed, in Baltimore, both a pistol and a 
rifle on the principle for which lie subsequently obtained patents in 
England and France, when he wondered over there in 1835 [age 213 
(15, Vol. 4, p 318). 

Three inventions enabled the settlers to conquer this country [the 
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western plains of the U. S A ]. These were the six-shooter, the wind¬ 
mill, and barbed wire . , , the six-shoot’er enabled the pionceis to defeat 
the Indians . , 

In 1850 Major George T. Howard of the old Texas army and Captain 
I S Sutton of the Rangers wrote the following testimonial to the effec¬ 
tiveness of the revolvers “They are the only weapon which enabled 
the experienced frontiersman to defeat the mounted Indian in his own 
peculiar mode of warfare” (44, p. 856 f.) 

Cordus, Valerius (15L4-1S44) Pharmacy 
The brilliant Valerius Cordus (1515-1544), of Erfurt, in his short 
29 years left permanent traces in science, with and his publication 
of the first adequate pharmacopoeia, the Dispensalorium of 1535 [age 
20] (Nurnberg) Thi9 set the fashion for similar works, often pub¬ 
lished by cities such as Basel, Antwerp, and Augsberg (5, p. 486). 

Cor l eg to, Antonio Allegri (1484-1534) Paintings tn Oil 
One of lus early pictuies [Madonna with St Francis] painted in 1514 
when he was 19 or 20 years old, is a large altar-piece commissioned 
for the Fianclscan convent at Carpi, representing the Virgin enthroned, 
with Saints, it indicates a predilection for the style of Leonardo da 
Vinci. This picture is now in the Dresden Gallery (18, Vol 6, 

P +37). 

Cowley, Abraham (1618-1667) Poetry 
Cowley was famous as a poet at fifteen , (41, p. 153) 

A collection of five poems called Poetical Blossoms was published m 
1633 [age 15]. A second edition, with the addition of Sylvia, or dyvers 
copies of verses, appeared in 1636 [age 18], and a third in 1637 [age 
19]. It is probable that no poet has given more remarkable proofs of 
precocity He says in his pieface that he wrote one of the pieces, the 
Pyramus and T/nsbe, at the age of ten, and the Constantins and PInictus 
two years later , In 1638 Cage 20], he published a pastoral drama 
called Love’s Riddle, written about the age of sixteen On Feb 2, 1638 
[age 20], his Latin comedy called Nattjragium Joculaie was played be¬ 
fore the university by membeis of the Trinity College, and was pub¬ 
lished soon afterwards (17, Vol, 4, p, 1305). 

Cove, A. Cleveland (1818-1896) Words to Hymn Tunes 
His hymn, “O Where Are Kings and Empires Now?” written in 1839 
[age 21] (+2, pp lii; 128) was found by the editor of the Inter-Church 
Hymnal to lank about 128th in popularity among some 400,000 church 
hymns published prior to 1945. 

Crane, JValter (1845-1915) Children’s Picture Books 
In 18 62 [age 17] his picture, The Lady of Shalott, was exhibited 
at the Royal Academy. ... In 1864 [age 19] lie began to illustrate 
for Mi Edmund Evans, the colour pi intei, a senes of six-penny toy- 
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books of nursery rhymes, displaying admirable fancy and beauty of de¬ 
sign, though he was limited to the use of three colours (18, Vol 6, 
p. 634) 

Curie, Pin re (1859-1906) Physics 

The following paper is the first of several on the same subject It 
deals with the development of pressure by electric polarization in hemi- 
hedrol crystals with inclined forces. The work wna clone in collabora¬ 
tion with Jacques Curie and appeared in the Cornptcs Re ruins, Vol 91, 
p 294, 1839 [age 21] (38, pp. 547 f.). 

Davy, Sir Humphrey (Dec. 17, 1778-1829) Chemistry 
His first scientific discovery was that of the existence of silica in the 
epidermis of the stems of reeds, corn, and grasses The intoxicating 
effects of nitrous oxide when respired were discovered by him on 
April 9, 1799 [age 20] (18, Vol 6, p 845) 

. the anesthetic properties of nitrous-oxide gas were discovered by 
Sir Humphrey Davy (1799) [age 20], who even suggested that “it 
may probably be used with advance in surgical operation” (5, pp 722 f ) 

Davy , Sn Humphrey (Dec. 17, 1778-1829) Heat 
With reference to Davy's youthful essay on hent, Sir William Thom¬ 
son (Lord Kelvin) lias written as follows. 

From the dawn of science till the close of the last century two rival 
hypotheses had been entertained tegardmg the nature of heat, each with 
more or less of plausibility, but neither on any sure experimental basis* 
one that heat consisted of a subtle clastic fluid permeating through the 
pores or interstices among the panicles of matter, like water in a sponge, 
the other that 3t was an intestine commotion among the particles oi 
molecules of matter In the year 1799 [age 20J Dnvy, in his first pub¬ 
lished work entitled An Essay on Heat, Light, and Combinations of 
Light, conclusively overthrew the former hypothesis, and gave good 
reason for accepting as true the latter, by his celebrated experiment of 
converting ice into water by rubbing two pieces of ice together, without 
communicating any heat from surrounding matter (IS, Vol 11, p 588). 

De Graaf, Regnct (1641-1673) Embryology 
De Graaf showed that ova arise in the ovary in 1661 [age 20] (24, 

p 826), 

De la Rive, Auguste Arthur (1801-1873) Electricity 
De la Rive Introduced another manifestation of electro-magnetic effects 
with his floating battery two electrodes supported by n cork so that 
they floated in an electrolyte. lie also discovered the process of clcc r 
trogilding, 1831 [age 20] (8, p 18), 

Ehrlich, Paul (1854-1915) Bacteriology 
Ehrlich introduced dried blood smears and improved stain methods, 
1874 [age 20] (24, p 855). 
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EUts, Edward Sylvester (1840-1916) Ten-eent ThrtUets 
Ellia was the author of Seth Jones the most popular of the early ten- 
cent thrillers, and justifiably selected here ns an example of the type 
Within six months of its release [I860, age 203 more than four hundred 
and fifty thousand copies of it were sold, not to mention certain foreign 
printings Its keynote is action; every page is sensational (23, pp. 94 f.}. 

Euler, Leonhard (1707-1783) Physics 
Modern histories of physics are likely to mention the fact that in 1727, 
(age 20] Euler published a dissertation (Dissertatio fhys de sovo), 
on the mathematical determination of vibration ratios (28, Vol 1, 
pp 63 f.) 

Galilei, Galileo (1564-1642) Physics 
In 15S1 [age 173 "while watching a lamp set swinging in the cathedral 
of Pisa, he observed that, whatever the range of its oscillations, they 
were invariably executed in equal times The experimental verification 
of this fact led him to the important discovery of the isochronism of 
the pendulum He applied tile new principle to the timing of the human 
pulse (19, Vol 9, p 979) 

Gauliet, Theophile (1811-1S72) Poet/y 
The Comidie de la Moil, which appeared (1832) [age 21] is one 
of the most remarkable of French poems . (18, Vol. 10, p 117). 

Goodncke, John (1764-1786) /Istionomy 
At the age of 18 he discovered the period and law of Algol's changes 
He first saw the star lose light on 12 Nov, 1782, and observed it nt 
York every fine night from 28 Dec. to 12 May The results were 
communicated to the Royal Society in. a paper entitled “A Series of 
Observations on and a Discovery of the Period of the Variations of 
the Light of the Bright Star in the Head of Medusa, called Algol” 
(Phil, Trans lxxm 484), and in a supplement, "On the Periods of the 
changes of Light in the Star Algol” (ih. lxxiv 287) His suggested 
explanation of the phenomenon by the interposition of a large dark 
satellite still finds favour The merit of the research was recognized 
by the bestowal of the Copley medal in 178 3 [age 19] 

His discoveries of the variability respectively of B Lyrae and of a 
Cephei dated from 10 Sept and 19 Oct. 1784 (\h Ixxv 153, ixxvi 48) 
[age 20] He perceived the double periodicity of the fonner star in 
12 s1 19", a determination regarded by him as merely provisional 
(Schonfcld’s period is nearly three horns longer), and accounted for 
the observed changes by the rotation on an axis considerably inclined 
to the earth's orbit of a bright body mottled with several large dark 
spots For a Cephei he gave a period of 5 d S h 37^4”' (IQ 1 " too short), 
remarking that such inquiries “may probably lead to some better knowl¬ 
edge of the fixed stars, especially of their constitution and the cause 
of their Temaihnblc changes” Goodncke died at York, in hia twenty- 
second year, on 20 April 1786 (17, Vol 8, p 137) 
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Gtolthuss, Christian Johann Dietilch (1785-1822) Elect! icily 
C J, D Grottluiss (1785-1822), a Prussian, punted in Rome in 1805, 
when he was only 20 years of age, ft theory of electrolysis which has 
served as a foundation upon which nearly all subsequent theories have 
been built (11, p. 236 f) 

The apparent migration of the products of electric decomposition 
called forth several curious theories, but the one which held its ground 
for over half a century and is still described in textbooks was pio- 
posed by Ch. J. D, von Grolthuss (1785-1822), . . , lie is best known 
by his paper, first published at Rome in 1805, when he was only 20 
years old < (4 PP* 215 ff.). 

Halley, Edmund (1656-1742) Astionomy 
With n telescope of 24 feet he observed a lunar eclipse on 27 June 
1675 [age 18] in Winchester Street, and at Oxfoid a remarkable sun¬ 
spot in July and August, 1676 [age 19] {Phil. Trans, xl. 687), and the 
occultation of Mars by the moon on 21 Aug 1676 [age 19] {ill. p 
683). Before he was 20 he communicated to the Roynl Society n "Direct 
and Geometrical Method of finding the Aphelia and Eccentricity of the 
Planets" (ib p. 683), finally abolishing the notion of a centre of uni¬ 
form motion; invented shortly afterwards an improved construction 
for solar eclipses, and noted defects in the theories of Jupiter and 
Saturn, For the correction of these he perceived that a revision of the 
places of the fixed stars was indispensable, and with the design of 
supplementing in the southern hemisphere the labours of Flamsteed and 
Hevelius in the northern, he left the university without a degree, 
and embarked for St. Helena in November, 1676 [age 19 or 20] ... the 
climate proved unfavourable, and by assiduous observations during 
18 months with a 5j4-foot sextant he succeeded in determining only 
341 stars. His enterprise, however, laid the foundation of austral 
stellar astronomy, and earned for him from Flamsteed the title of the 
"Southern Tycho" In the course of the voyage lie improved the 
sextant, collected a number of valuable facts relative to the ocean and 
atmosphere, noted the equatorial retardation of the pendulum, and made 
at St Helena, on 7 Nov., 1677 [age 21], the first complete observation 
of a transit of Mercury (17, Vol. 8, p. 988). 

Hare, Robert (1781-1858) Chemistry 

In 1801 [age 21] he discovered the oxy-hydrogen blowpipe, sou ice of 
the highest degree of heat then known, which enabled him to fuse the 
most refractory substances and led to the founding of the platinum in¬ 
dustry and the development of limelight and allied illimiinatois (15, 
Vol. 8, p 263) ‘ 

This soiircc records n real landmark in scientific discovciy, the in¬ 
vention of the oxy-hydiogen blowpipe by Robert IIarc, a student only 
21 years of age . it is on subsequent improvements to his fun.dameu.Uil 
idea that all modern methods of cutting and welding metals me based 
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Even with his original apparatus, he managed to melt many substances 
previously regaided as infusible . . The present oxy-hydrogen blow¬ 
pipe gives a much greater heat, end with its aid armour-plate two 
feet thick can be cut into sections and steel buildings rapidly taken 
apart, All this we owe, essentially, to Robert Hare (31, p 233) 

Holmes, Olivet Wendell (1S09-1894) Poetry 
In September of 1830 [age 21] he conceived a poem that had . , . 
to do with an old worn-out ship, but it came from the heart all the same 
and was written furiously, in anger and indignation 
The frigate Constitution—Old Ironsides —whose victorious return to 
harbor Boston had once been greeted with such wild )oy, lay now 
rotting at the wharf The government announced suddenly, tersely, 
that the vessel was taking up too much room and must be scrapped. 
Boston protested, the whale country protested, but with no result. 
Abiel Holmes [Oliver’s fathei] was almost ill over it, Oliver, bursting 
in the door one afternoon, found him sitting down moodily at lus 
desk, trying to compose a letter to the Borfon Daily /Idvei hsei . , . 

Oliver went upstans and, sitting down by the western window, got 
out pen and paper The lines poured from him, swept from him in a tide 
It was ns though he were writing someone clse’s poem, dictated care¬ 
fully by its author and transcribed by Oliver Holmes . , 

There were three stanzas Olivet copied them, finding very little 
to change* It was late when he took the poem downstairs. Ilia father 
was still nt his desk, Snurin's Setmons laj' open before him Silently, 
Oliver laid Ins poem on the desk and left the room. 

A moment later lv.s father called him. When OUves came in Abiel 
Holmes was standing by the desk, the poem in his hand He began to 
speak, and his voice choked With enormous surprise and a great lift 
of the heait, Oliver, looking up, saw tears in his father's eyes, saw that 
the hand holding his verses was trembling 

The poem, published next day in the AdveiUsei, swept Boston like 
wildfire, then reached beyond Boston all over the country Printed 
in broadsides, the verses were sold on the streets in Washington The 
government, overwhelmed, gave orders that the frigate Constitution 
be preserved 

In Boston a shout of triumph went up And in Boston, Cambridge, 
and far beyoqd the liver Charles, Oliver Wendell Holmes, son of the 
Reverend Dr. AbieV Holmes of Holmes Place, was famous (1, p 57 If ). 

Hot rocks, Jetcmuih (1619-1641) Astronomy 
The caieei of Ilorrocks is, for its brevity, one of the most remark¬ 
able on record He had no help but in his own enthusiasm, time and 
means were alike denied him Sir John Herschel calls him* "the 
pride and boast of British astronomy," {Treatise on Astronomy, p 86 
n) (17, Vol 9, p. 1269) 

Horrocks wns a brilliant young man, and before his death on Jan 3, 1621, 
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when in liis 22nd year, he had considerably advanced the lunar theory, 
reduced the solar parallax to 14-"; suggested perturbations of the moon’s 
orbit as due to the disturbing action o£ the sun; made observations of 
the tides; and investigated the inegulnritics of motion of Jupiter and 
Saturn (20, Vol. 11, p, 754) 

. duiing his short life of [less than] twenty-two ycar9. “lie was 
the first to predict and observe the transit of Venus in 1639 [age 20]; 
to reduce the sun’s parallax nearly to what it has since been deter¬ 
mined, to discover the orbit of the moon to be an ellipse about the 
earth . , to devise the beautiful experiment of the circular pendulum 

for illustrating the action of a central force; and to commence a 
regular series of tidal observations for the purpose of philosophical 
enquiry, besides all which, he effected improvements in different as¬ 
tronomical tables, recommended the adoption of decimal notation, de¬ 
tected the inequality in the mean motion of Jupiter and Saturn, and 
wrote his opinions upon the nature and movements of comets (51, p 58). 

Joule, James P/cscott (Dec 24, 1818-1889) Heal and Thermodynamics 
In 1835 he began with his brother Benjamin to study under Dalton, 
who was then president of the Manchester Literary and Philosophical So¬ 
ciety. Dalton taught the boys algebra and geometry, and had just intro¬ 
duced them to chemistry when an attack of paralysis disabled him But 
from this distinguished chemist. Joule received his first inducement 
to undertake the work of an original investigator A room in 1m 
father's house was allotted to him as a laboratory, and he began electri¬ 
cal and magnetic experiments, which bore their first fruit in a pub¬ 
lished paper “On an electro-magnetic Engine" (Sturgeon, Annals op 
LlccUlcUy, 1838) [age 19] Various other papers on magnetism and 
electro-magnetism followed’ one of these, "On Electro-magnetic Forces" 
(ib 1840) Cage 21], describes the earliest attempt known to measure an 
electric current in terms of a unit. A unit current is defined by Joule 
as one which, if allowed to pass for an hour through a water volt¬ 
meter, will decompose nine grains of water. 

In a paper "On the Production of Heat by Voltaic Elcctiicity" (Ftoc 
RS. 17 Dec, 1840) [age 21] the first of the great laws with which 
Joule's name is imperishably connected was announced (17, Vol 10, 
p 1097) 

Keats, John (1795-1821) Poetry 

His odes have never been surpassed, and when he was only 20 he 
wrote the sonnet, On First Looking Into Chap man's Homer, that many 
critics regard as the best in the language (2, p, 270) 

On coming to London the young poet was accustomed to spend his 
evenings reading with his friend, Cowden Clarke One of the books 
they thus attacked was a borrowed copy of Chapman’s Ilomcr, which 
they read far into the night On coming down to breakfast next morn¬ 
ing, Clarke found awaiting him, this sonnet (On First Looking Info 
C'sjJ"" ov’s Hornet), which Kents had written since leaving hint a 
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fevv hours before This was sometime during the summer of 1815, 
when Keats was only 20 years of age, and had as yet done nothing 
to show his power as a poet, Yet the sonnet is not only his best, but is 
one of the best of all English sonnets (25, p 679) 

Kestnci, Kail (or Koestner, Karl) (1803-1870) Chemistry 
Kestner prepared r-tartaric acid (1822) [age 19] (30, p 233) 

Kuchhoff, Gustav Robert (1824-1887) Electricity 
In his initial work [1845, age 21] KirchhofF discussed the passage 
of an electric current through a plane surface, and concluded his 
discussion by setting up the two laws named for him (28, Vol 1, p. 163) 

Laeuvec, Rene Tbeoplnlr (1781-1826) Pathology 
Gerald Webb's Memoti of Laennec (Hoeber, 1928, p, 51) describes 
how Laennec, noting that clinicians confounded peritonitis with enteritis, 
observing peritonitis at autopsies, and following his study of six care¬ 
fully worked up autopsies, wroee an article on this disease in. 1802 
[age 21] (33) 

Leibnitz, Gottfriend JFilhelm von (1646-1716) Philosophy 
Leibnitz, not yet 21 years of age, was already the author of several 
remarkable essays In 1m bachelor's dissertation, De pnncipio mdivuim 
(1663) [age 17], he defended the nominalistic doctrine that individuality 
is constituted by the whole entity or essence of a thing, his arithmetical 
tract, De comflexionibus, published in an extended form under the 
title, De Arte combinatoi id (1666) [age 20], is an essay towards his 
life-long project of a reformed symbolism and method of thought, 
and besides these there ore four juridicial essays, including the Nova 
jnclhodus docendi disdeudigue juris, written in the intervals of his jour¬ 
ney from Leip9ic to Altdorf This last essay is remarkable, not only 
for tlie reconstruction it attempted of the Cot pus Jut u, hut as con¬ 
taining the first clear recognition of the importance of the historical 
method in law Leibnitz printed his Nova methodns in 1667 [age 

21] (18, Vol 14, p 418) 

Leopardi, Giacomo (1798-1837) Poetry 
At IS he produced a poem of considerable length, the Apprcssamenlo 
alia Moite, This juvenile work was succeeded (1819) [age 21] 

by two lyrical compositions which at once placed the [Italian] author 
upon the height which he maintained ever afterwards The ode to Italy, 
and that on the Monument to Dante Erected at Florence . . these 
odes are suiprisingly exempt from the failings characteristic of young 
poets They are remarkably chaste in diction, close and nervous 
in style, sparing in fancy, and almost destitute of simile and metaphor, 
antique in spirit, yet pervaded by modern ideas, combining Landor'a 
dignity with a considerable infusion of the passion of Byron (18, Vol 
14, p 464) 



258 


JOURNAL OF GENETIC PSYCHOLOGY 


Lewis, Matthew Giegory (1775-1818) Best Books 
Gothic romances were also produced by Matthew Gregory Lewis 
(1775-1818), whose Monk [1796, age 20] was the most popular book of 
its time (41, p 254). 

In 1794 lie become attache to the British Embassy nt the Hague Ileic 
in 10 weeks . he wrote the Monk, having been induced, to go on 
with it by his interest in the Mysteries of Udolpho , . The book hit 

the public taste . he became famous nt the ngc of 20, and was 
received in the highest society. lie sat in the House of Commons 
from 1796 [nge 21] to 1S02 foi Hindoo, Wiltshire (17, Vol 11, p. 1071) 

Liebig, Justus von (1803-1873) Chemishy 
Liebig discovered fulminic ncid in 1819 [age 16] (30, p 233) 

he concluded, in 1824 [age 21] his investigations on the composi¬ 
tion of fulminates (20, Vol 14, p. 37 

Alas com, Matchese Gughchno (1874-1927) Rndfo Tia/uniiss/o/i 
In the summer of 1894, a young Italian, Guglichno Mniconi, 20 years 
of age, chanced to lead an article describing the work of Hertz, who 
had died earlier in the year It was there that the young experimenter 
got his idea of using the radiated Hertzian waves for communication 
(53, p 749) 

In 1895 [age 21], Marconi transmitted signals one mile without 
wires (8, p 70). 

Meudehsohn-Bai tholdy, Jakob Ludwig Felts. (1809-1847) Oie/ieslral 

Music 

In Aug. 1826 Felix's overture to A Midsummer Night's Dicam was 
peiformed . he was only 17J4 years old, but in later yeais he 
rarely equalled and never surpassed tins work, which, written in 
the years of Beethoven's last quartets, belongs not only to fairyland 
but to an orchestration which Rimsky-Korsakov might have thought 
up-to-date (20, Vol 15, p 243) 

. . we may safely assert that in no later work docs lie exhibit more 
originality of thought, more freshness of conception, thnn In this de¬ 
lightful inspiration which, though now [c 1SS5] neatly 60 years old, still 
holds its place at the head of the most brilliant achievements of our 
modern schools . Henceforth—we must speak of him, not as a stu¬ 
dent, but as a mature and experienced nrtist (18, Vol. 16, p 7) 

Millais, Sir John Everett (1829-1896) Paintings in Oil 
His next important picture, Chusl tn the House of ITis Patents, or 
The Carpenter's Shop {1850 ) [age 21] [represents] a supposed inci¬ 
dent in the childhood of our Lord treated in a lealistic manner (20, 
Vol 15, p 494) 
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Milton, John (1608-167+) Poetry and IVoids to Hymn Tunes 
Although hi9 influence on English hymn-writing has been slight, Ins 
paraphrase of the 136th Psalm entitled Let its, vjith a Gladsome Mind, 
Written in 1623 at the age of 15, is now in extensive use (16, p 737) 
His first notable poem, the Hymn on the Nativity, was wutten In 
his twenty-first year, in 1629, while he was still at Cambridge. It 
Strikes the high and serious note that was to ch.aractei ize all his poetry 
(10, P 170) 

The magnificent ode On the Morning of Christ's Nativity (1629), 
which deals with the signs and portents filling the world at the 
Saviour’s birth, was written at 21. It showed clearly, or might have 
shown to anyone who h,id eyes to see, that anothei mighty poet had 
been given to England (41, p. 160). 

In 1629, while Milton was a student at Cambridge, and only 21 
years old, he wrote a fine lyrical poem, entitled On the Mm mug of 
Clntst's Nativity These 244 lines of verse show that he did not need 
to he taught the melody of song any more than a young nightingale 
(27, p 2+3) 

Monialvan, Jnan Peicx de (1602-1633) Spanish Comedies 
Montalvnn was already known in 1619 [age 17] by Ins comedy 
Movir y disimular . . (22, p 311). 

Moifhy, Paul (June 22, 1337-188+) Wotld Championship Chess Play 
At the age of 12 he was recognized as the stiongest playei in New 
Orleans . . 

By urgent solicitation of the Committee of Management he was in¬ 
duced to participate in the first American Chess Congress, meeting at 
New York City in the fall of 1857 [age 20] His overwhelming suc¬ 
cess here and in his later games with American cxpeits gave him imme¬ 
diate recognition a9 the foremost American player 

In June 1858 [age 20 or 21] he sailed for England, being desirous 
of testing his strength against Howard Staunton, the foremost English 
player and writer on chess, who had refused an earlier challenge, and 
other European experts , In Paris, matches were arranged with 
Hairwitz, Mongredien, and Anderssen, the greatest European expert, 
all of which Morphy won decisively . (15, Vol. 13, p 194) 

Morphy never gained the opportunity to meet Staunton The ‘‘Euro¬ 
pean Champion,” upon Morphy’s arrival, told him he would meet 
lum "at some Inter date.” Morphy then toured Europe awaiting 
Staunton’s action Morphy defeated Anderssen, the conqueror of Staun¬ 
ton, and a score of others of international fame He won so easily 
that the matches bore no resemblance to a contest Europe joined 
America m declaring Morphy champion of the world, wheieupon chess 
enthusiasts of both continents demanded that Staunton meet Morphy, 
or retire Staunton replied by announcing lettrement in 1358 (+0, 
pp 331 ff.). 
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In April 1859 [age 21] he sailed via England for New York, acclaimed 
as the recognized champion of the world and as an unparalleled chess 
genius (15, Vol. 13, p 194). 

Olbcrs, Heinrich Wilhelm Matthias (1758-1840) Astronomy 
, in 1779 [age 21] while watching by the sicfc-bed of a fellow 
student, he devised a method of calculating cometary orbits which mnde 
an epoch in the treatment of the subject, and ts still extensively used (18, 
Vol. 17, p 7S2) 

Overton, James Bertram (1869-1937) Botany 
The eyespot in the spermatozoid of Fucus was reported by Guignard 
(1889) to arise from a plastid in the nnthendial cell although Overton 
concluded (1889) [age 20] that it was formed de novo in each young 
zoospore of the green algae he studied (48, p. 167) 

Paauotti, Antonio (1841-1912) Electrical Euginceung 
If the first chapter In the history of electncnl engineering, as dis¬ 
tinguished from electrical science, may fairly he said to begin with 
Kelvin’s solution of the problems connected with the laying of the 
Atlantic cable, in 1885, then the second chapter begins with the inven¬ 
tion of the slotted iron-ring armature by Pacinotti while he was serving 
as a soldier in the campaign of Garibaldi in 1 859 . . [age 18] (11, 

p 288) 

Paget, Sir James (1814-1899) Pathology 
After attending school at Yarmouth, James was appointed to a gen¬ 
eral practitioner until 1834, when he entered St Bartholomew’s Hospital, 
London. It was during his first winter session that he detected Trichina 
spiralis, a minute parasite infecting the human muscle (age 20 or 21). 
R Owen who gave these parasites their scientific name, is usually 
credited with the discovery, but he merely confirmed what Paget had 
detected (20, Vol 17, p 29). 

Paget (1835) [age 20 or 2L] showed that these bodies ( Trichina 
spiralis ) were round worms , (43, p. 27). 

Pascal, Blaise (1632-1662) Mechanical Calculator 
At the age of 19 he invented a computing machine that served as 
a starting point in the development of the mechanical calculation that 
has become so important in our time. That he should have been per¬ 
mitted to present one of these machines to the king and one to (he royal 
chancellor shows the esteem in which he must have been held (52, p 382). 

Peligot, Engine Melchior (1811-1890) Chemistry 
Peligot successfully investigated the constitution of methyl alcohol, 
1831 [age 20] (30, p 120) 
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Petkiu. Sir IPtlham Henry (1838-1907) Chemistry 
In 1856 occurred a discovery of far-reaching import, Sir William 
Henry Perkin, working in the laboratory of A W Hofmann, then a 
professor at the Royal College of Chemistry in London . . accidentally 
discovered Cat age 18] among the oxidation products of aniline with 
chromic acid a compound exhibiting tinctorial properties. It was 
the first synthetic dye (26, p 526) 

So this lad of eighteen, seeking to synthesize quinine discovered 
the first aniline or ‘“coal-tar” dye, and became the father of the modern 
dye-stuff industry (31, p 95) 

Phihdor, Francois Andre Da mean (1726-179S) IF arid Champion Chess 

Play 

Giacchino Greco, of Italy, was ranked as the greatest chess player 
in the 17 th century, and Franqois Andre Danican, famous French musical 
composer, known as “Phil id or” in chess circles, was champion of the 
18th century He defeated the best in his own country, the champions 
of Spain, the finest players in England and then , when he was only 
21 years of age, met Philip Stamina, a marvelous Syrian, and, m a 
match of 10 games, won 8 and lost 3, the other being a draw (40, 
p 331) 

The middle of the 18th century inaugurates a new era in chess ’The 
leading man of this time was Francois Andre Danican Phihdor, He 
was born in 1726 and was trained by M de Kermar, Sire de Legal, 
the star of the Cafe de la Rdgnence in Paris, which was the centre of 
French chess until early in the 20th century In 1737 [age 21] Phihdor 
visited England, and defeated the Arabian player, Phillip Stamma, 
by eight to one and one draw (20, Vol 5, p +32), 

Pope, Alexander (1688-17+4) PacU y 
He began his career early His Pastorals, written when he was 17 
were published in 1709 [age 21] (41, p 200) 

, one evening I came upon a poem which enthralled me from the 
first line It was the only poem I ever committed to memory in all 
my life, of my own free choice That very night the lines sang through 
my head as I fell asleep And a thousand times in later years they 
came humming up like lazy bees on mignonette. 

It was a poem on solitude , m these simple hues I found my deepest 
philosophy of life 

One evening, when I was sixty-six, I picked up a hook of verse and 
thumbed idly through it I chanced upon this poem I read it with 
an even deeper thrill than half a century earlier And—you may find 
it hard to believe—for the first time I learned its author, Alexander Pope 
Pope, who as a child had realized that Ins own life was to be “one 
long disease” Pope, the hunch-backed dwarf and master of the clear¬ 
est verse ever written by man. But what bowled me over, that evening, 
was the discovery that Pope was only 12 years old when lie wrote 
those lines (+6, pp 175-177) 
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Many scholais refuse to believe that Pope wrote the Ode to Solitude 
at the age of 12 as Pope claimed to have done One finds this doubt 
expressed repeatedly. For example, note the following skeptical comment 
Pope was 21 when he sent the Ode to Solitude to Ciomwcll, and said 
it was written before he was 12 years old lie may have ictouched 
this, in alt probability lie did; perhaps every line of it was written 
when he was 21; but there is abundance of external evidence of his 
extraordinary precocity ns a metrician (18, Vol 19, p 483). 

The Essay on Cnlicism [written at age 21] is a marvelous production 
for n young man who had scarcely passed his maturity when it wns 
published To have written lines and couplets that live still in the 
language and are on everyone’s lips is an achievement of which any 
poet might be pioud, and there are at least 20 such lines or couplets 
in the poem (14, p. 29), 

Porta, Giambattista della (1543-1615) Photography 
The first clear and unequivocal description of (the Camein Obscurn) 
occurs in the il fagiac Naimahs of Giambattista della Porta (1543- 
1615) In the first edition (1558), written when he wns 15 years 
old, Porta described a camcin obscurn, using a pinhole, and stated 
that it could be used as an aid in sketching by those who would 
not otherwise possess the ability to do it well (53, p. 427) 

Potfa, John (1540-1615) Elcctiicity 
John Portn (1540-1615) wrote of "sympathetic needles" magnetised 
by the lodcstone, mounted on separate dials with letters around thch 
margins, in 1558 [age 18]. When one needle tinned the other moved 
to the same letter (8, p. 9) 

Raphael, Sanzio (1483-1520) Paintings in Oil 
The fourth painting executed for this town [Citta di Costello], for 
the church of S Francisco, is the exquisitely beautiful and highly 
finished Sposallzio, now in the Brera at Milan, signed and dated 
RAPHAEL VRI3INAS MDIII [age 20] This is closely copied both 
in composition and detail from Peiuglno’s painting of the same sub¬ 
ject now at Cain, but is far superior to it in sweetness of expression 
and grace of attitude (18, Vol. 20, p. 275) 

Ritchiej Ed*waid Samuel (1S14—1895) Electricity 
In 1833 Ritchie [age 19] gave up the use of steel magnets in his 
experimental work and turned to electro-magnets , with important 
results for the construction of electricnl machines (28, Vol. 1, p, 111). 

Ritter, Johann Wilhelm (1777-189 5) Electiicily 
The 21-year-old Johann Ritter accepted Humboldt’s conception at the 
contact point of two bodies there occurs always an action effective in a 
definite direction which is electric in nature and which depends upon 
the chemical properties of the two bodies . He added these actions 

algebraically and obtained the following sum . (28, Vol 1, p, 73), 
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Rossetti, Gabnel (182S-1882) Poetry 
Even as a young man he came into his full inhcutance, and he wrote 
his best knovfn poem. The Blessed Damozel, before he was 20 (2, p 313) 

, . written before the poet’s nineteenth birthday The Blessed 

Damozel [is] his best known and most typical poem. . The poem 
leads like a dreamy unpiovization, and with its enchanting harmonies, 
its pellucid diction, its sensuous mystery, pictorial magnificence, and 
medieval setting, it is a beautiful symbol of lomance at its best (25, 
p. 718) 

Rossini, Gioachino Antonio (Feb. 29, 1792-1868) Musical Composition 
These pieces weie all successful, but Tancredi, written for the Tcatro 
San Fenice at Venice, in 1813 [age 21], produced a veritable furore 
The nnme of the young maestro was now famous (18, Vol 20, p. S61) 
Tancredi, produced at the Fenice, Venice [age 21] made hnn famous. 

. Traces of Paer and Paasiello were undeniably present in fragments 
of the music But the sweetness and clarity of such melodies as ''Mi 
rivedrai, ti nvMro 15 and "Di tanti Palpiti,” conquered Venice. Italians 
would sing “Ml livedrai” in the law courts until called upon by the 
judge to desist Rossini continued to write opeias for Venice and 
Milan during the next few years, but without lepcating the success 
of Tancredi (20, Vol. 19, p 567 f ) 

Rudbeck, Olaj (1630-1702) Anatomy 
Olaf Rudbeck (1630-1702) of Sweden, a student at the University of 
Padua, on January 27, 1651 [age 21], discovered the lymphatic vessels 
of the intestine, distinguishing them from the lacteals (5, p 521) 

Sanchez, Fieinctsco (1562-1632) Philosophy 
Francisco (was) a Portuguese physician of Jewish parentage, pro¬ 
fessor of philosophy and physic at Toulouse, where he died at the 
age of 70 in 1632, whose ingenms but sophistical writings ( Quod mini 
scilur, 1581) [age 19] mark the high-water of reaction against the 
dogmatism of the traditional schools of his time (18, Vol 21, p. 255). 

Schelhng, Frteduch Wilheltn Joseph (1775-185+) Philosophy 
With characteristic zeal and impetuosity Schelling had no sooner 
grasped the leading ideas of Fichte’s new mode of treating philosophy 
than he threw together the thoughts suggested to him in the form of 
an essay, which appeared under the title Ueber die Moghchkeit einer 
Form dri Philosophic ubeihaupt, towaids the end of 179+ [age 19] . . 

it showed such power of appieciating the new ideas of the Fichtean 
method that it was hailed with cordial recognition by Fichte himself, 
and gave the author immediately a place in popular estimation as in 
the foremost rank of existing philosophical writers. The essay was 
followed up in 1795 [ngc 20] by a more elaborate writing, Torn Ich als 
Pnncip der Philosophie, ader uber das Unbediugte itn menschlichen 
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Wissen, which, still remaining within the limits of the Fichtcan Idealism, 
yet exhibits unmistakable traces of n tendency to give the Fichtcan 
method a more objective application, and to amalgamate with it 
Spinoza’B more realistic view of things (18, Vol. 21, p 390) 

Schneckctiburget, Max (1819-184-9) The German National Anthem 
Max Schneckenburger (1819-18+9), wrote Die Wacht am Rhein [1840, 
age 21] which 30 years later, became n national song (49, p 535) 

Schubert, Franz Peter (1797-1828) Songs 
Of [Ins] songs It is impossible, within the present limits, to give even 
a sketch They number over 600, excluding sccnas and operatic pieces, 
and they contain masterpieces from the beginning of his career to the 
end. Gretchen am Spinvrade was written when lie was 17, Iirlkamg 
when he was 18, then there follows a continuous stream which never 
cherks or runs dry (20, Vol 20, p 107) 

Shelley, Mary IPollstoneciaft (1797-1851) Best Rooks 
Frankenstein, published in 1851, when Mary Shelley was at the ut¬ 
most 21 years old, is a very remarkable performance for so young 
and inexperienced a writer; its mam idea is that of the formation and 
vltallzatlon, by a deep student of the secrets of nnturc, of an adult man, 
who, entering the world thus under unnatural conditions, becomes the 
terror of his species, a half-involuntary criminal, and finally an out¬ 
cast whose sole resource is self-immolation (20, Vol, 20, p 483). 

Siemens, Sir William (1823-1883) Piacltcal Invention 
, . he visited England at the age of 19 in the hope of introducing 

a process in electroplating invented by himself and his brother Werner, 
The invention was adopted by Messrs Elklngton, and Siemens re¬ 
turned to Germany . In 1844 [age 21] he was again in England 
With another invention, the "chronometnc" or differential governor for 
steam engines (19, Vol 20, p. 619) 

[The] “chronometric governor” for steam engines [was] devised 
by Werner and worked out by William , The “governor” was an in¬ 
strument of extreme ingenuity; it was fully appreciated by lending 
engineers, and obtained prizes from the Society of Arts in 1850 and at 
the exhibition of 18 51 (17, Vol. 18, p. 241) 

Sohs, Antonio de (3610-1686) Spanish Plays 
He first became known in 1627 [age 17] with his piny Amor y obhga- 
eion , (22, p, 397) 

Stokes, William (1804-1878) Medical Aids 
While still a medical student he published in 1825 [age 21] a small 
treatise on the Use of the Stethoscope, the first systematic treatise in the 
English language (39, p 302), 

Stokes at once became famous as a teacher of medicine, and in the 
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great epidemic of typhus in Dublin in 1828 his exertions in the treat¬ 
ment of the poor was conspicuous (17, Vol 18, p 1289} 

Swammerdam, Jan (1637-1680) Histology 
, Swammerdam was the first to observe and describe the blood 
corpuscles As early as 1658 [age 21] he described them in the blood 
of the frog, but not till 57 years after his death were his observations 
published by Boerhnave, and therefore, he does not get the credit for 
this discovery Publication alone, not first observation, establishes 
priority, but there is conclusive evidence that he observed the blood 
corpuscles before either Malpighi or Leeuwenhoek had published his 
findings (36, p 70) 

Thomson, Sir William (Lord Kelvm) (1824-1907) Geology 
Thomson at 21 years had gained experience in three universities— 
Glasgow, Cambridge, and Paris—had, published a dozen original 
papers, and had thus established for himself a reputation in mathemati¬ 
cal physics (17, 2nd sup pi Vol. 3, p 508) 

As early as 1842 [age 18], Lord Kelvin had published in a paper 
which appeared in the Cambridge and Dublin Mathematical Journal, 
the germ of his theories about the age of the earth . the resulting 
controversy among biologists, and geologists has lasted until the present 
day (35, p 1884) 

Troutmsdotf, Johann Bai lhalomaus (1776-1837) Wave Motion 
In his experiments on sound Trommsdorf used open tubes such as are 
generally employed today He observed the changing form of the fiame 
as soon as the tube began to vibrate His findings are published in the 
Eifurl gelehte Zeit, Ed. 58, S 457, 1794 [age 18] (28, Vol 1, p 87) 

Uttvei dorhen, Otto (1806-1873) Chemistry 
Unverdorben discovered aniline, 1826 [age 20] (30, p 233) 

Aniline, phenylaminc of aminobenzene, an organic base [was] first 
obtained from the destructive distillation of indigo in 1826 [age 20] 
by O Unverdorben, who named it Crystallin (C 0 H 5 NH a ) (20, Vol. 1, 
p 959) 

Viviant, Vincenzo (1622-1703) Physics 
The "Torricellian experiment” was [first] carried out in 1643 in 
Florence by Vincenzo Viviani (1622-1703), who at 17 had become a 
pupil of Galileo, and was now studying (age 21) under the direction 
of Torricelli (4, p. 65) 

yiviam, a pupil of Torricelli, in 1643 [age 21], actually carried out 
the experiment, and with great success. This was the first real barome¬ 
ter in history (12, p 61) 

Walker, Frances (1809-1874) Entomology 
F Walker erected the leptdopterous family Sesndae, 1838 [age 19] 
(21, p. 845) 
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Jf'allei, Edmund (1606-1687) Poctiy 
Among the first writers to use the closed couplet consistently was 
Edmund Waller (1606-1687). As early ns 1625 [age 19], in lines on 
His Majesty’s Escape at Smut Andrew, he set the steady, measured 
pace which succeeding poets were to fallow with rmlitaiy precision 
for more than n centmy (+1, p 177) 

Weber, TIemy Adam (18+5-1912) Cfiemistiy 
H A Weber isolated sulphur sesqmoxidc, 186+ [age 19 J (30, p, 71). 

Weber, Wilhelm Eduard (1804-1891) Wave Motion 
Wave motion was made the subject of careful study on the part of 
Wilhelm Weber and his brother, Ernst Heinrich Weber (1795-1878), 
who published, in 1825 [Wilhelm age 21], their woik entitled Wellcn* 
Iehie (+, p 280). 

IVestUighouse, George (1846-1914) Practical Invention 
In 1865 [age 19] lie invented a device for replacing derailed cars 
and also a reversible steel ittdvjay frog (20, Vo! 23, p. 53B). 

Wheatstone, Sir Charles (1802-1875) Telephonic Communication 
After [successful] study of methods for transmitting sound, he coined 
the word “telephone,” in 1821 [age 19] (8, p 18). 

At the age of 21 he commenced business in London as a musical in¬ 
strument maker. A few months after he contributed n paper to Thom¬ 
son's Armais of Philosophy on his early experiments on sound (17, Vol 
20, p 13+6). 

Wilkie, Sir David (1785-18+1) Paintings lit Oil 
His pillage Politicians and Blind Fiddler (commissioned by Sir 
George Beaumont), were exhibited at the Royal Acadcmv r in 1806 and 
1807 [age 21] (20, Vol 23, p. 60+) 

WoodhuU, Alfred Alexander (1810-1836) fFords to Hymn Tunes 
His hymn, God of the passing yeai to Thee, appeared as No 406 in 
the official edition of Presbyterian Psalms & Ilymns, in 1829 [age 19] 
It has attained to extensive use in the altered form as Gical God of 
Nations, Now to Thee . . It is an American National Thanksgiving 

hymn (16, p 1292) 

young, John Richardson (1782-180+) Physiology 
Young’s name would by now hnve been forgotten, had it not been 
for his original work of investigation done as a student and published 
in hia inaugural thesis for the degree of M,D . . 

The thesis, entitled An Expel mental Inqu'uy Into the Pi maples of 
Nuiiition and the Digestive Process (U03) [age 21], was republished 
in Charles Caldwell’s Medical Theses (Vol I, 1805), It begins with 
some general facts relating to the digestibility and digestion of “nutrien- 
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tia/* and then describes Young’s experiments The most important of 
these were made upon large frogs, into whose stomach smaller frogs, 
living and dead, and various materials were introduced for varying 
lengths of time, to be removed as desired for later examination, or from 
whose stomachs gastric juice was removed with a tea-spoon for chemical 
examination His discoveiies showed that gastric juice is itself acid and 
that its acidity is not the result of fermentation, as had been previously 
thought, that it is on account of Us acidity thHt it dissolves the bones of 
such animals as are swallowed whole and sometimes alive by snakes, 
frogs, toads, etc,, that no digestion can take place so long as the tissues 
swallowed are alive, even if they be paralyzed, but that it begins 
the moment they die, that swallowed live creatures do not begin to digest 
until they have died of asphyxiation in the stomachs of those that swal¬ 
lowed them, and that the stomach does not digest itself because it is 
alive These experiments, it should be remarked, preceded by 20 years 
the famous studies of digestion made by William Beaumont in the trau- 
matically fistnlated stomach of Alexis St. Mai tin, but for a long time, 
as a result of Young’s early death, no attention was given to his 
woik so ongtnal, so ingenious, and of such far-reaching impoitance 
(15, Vol. 20, p. 630) 

Young, Thomas (June 13, 1773-1829) Physiological Optics 
On 30 May, 1793 [age 19], he lead a paper before the Royal Society, 
in which lie attributed the accommodating power of the eye to a muscu- 
lai structure of the crystalline lens This was published in the Philo¬ 
sophical Ti ausactions of the Society, and led to his election, on 19 June, 

1794 [age 21] as a member of the Society 
Young has been justly called "the founder of physiological opnes" 
(tsciihrning) He was the first to prove conclusively that the accom¬ 
modation of the eye for vision at diffeient distances was due to change 
of curvature of the crystalline lens {Phil Tians, 1793) [age 20] (17, 

Vol 21, p 1309 f.) 

In 1910 the gieat German chemist, Wilhelm Ostwald, attempted to list 
the 10 most important characteristics of those destined to exhibit extra¬ 
ordinary scientific talent It is significant that Ostwald placed early de¬ 
velopment ( Fiulneife) first in his list (45, p. 422) In his study of 
American Men of Science, J McKeen Cattell found (1906) that the more 
distinguished 500 had received both then undeigraduate and then giaduate 
degrees at an appreciably younger avciage age than had the less distin¬ 
guished 500 A subsequent similai study by PofJtcnberger yielded corrobora¬ 
tive results (47, p 45) 

In the table of contents of his book entitled, A Collection of English 
Poems 1660-1800, Professor Ronald Crane has listed the names of 95 poets 
in accordance with the date of their first important publication (9, p viii). 
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To do this it was necessary for Crane to decide which of the 95 poets' early 
publications were important and also to assemble dates of publication Tabu¬ 
lation of Crane’s findings reveals that 26 per cent of the 95 poets listed by 
him published their first important work prior to age 22. 

It may be recalled in this connection that, although wiittcn between 
his twelfth and twentieth years, Blake’s Poetical Sketches weie not pub¬ 
lished until Blake was 26 years old If the entire truth were known, it 
seems likely that, of the 69 poets studied by Crane who published their first 
important work when beyond age 22, some, like William Blake, may have 
written their poems much earlier. 

Concluding Observations 

This study makes no mention of the work of living individuals for the 
following reason When they first appeal, discoveries and inventions are 
often the mere germs of ideas, and it sometimes requires a considerable 
period of time fully to develop and perfect them In many instances an 
important discovery has been unused or even totally ignored until the neces¬ 
sary supplementary discoveries have made its utilization practicable, or until 
a crucial need has forced the issue. 

For example, C. F Kettering (32) relates that in 1874 Othmar Zcidlcr 
produced the new chemical dichloro diphenyl trichlorocthanc—DDT for 
short. But Zeidier saw no use for it, and the formula lay doimant for 65 
years. In 1939 Swiss farmers were bothered with an unusual number of 
insects, and, since there was a great shortage of the usual insecticides, DDT 
was tried with amazingly successful results. During World War It, after 
much careful experimentation, DDT was found to prevent typhus. Today 
DDT is our new weapon against both disease and the loss of valuable crops 
caused annually by some 8,000 different kinds of insects. 

The use of DDT for crop protection was greatly facilitated by the in¬ 
vention and perfection of the airplane. Its use as a discasc-prcventativc was 
hastened by the war emergency and by the development of large-scale produc¬ 
tion methods. Little did Zeidier know, back m 1874, that he was providing 
man with one of his most powerful weapons against disease-carrying insects. 

The foregoing example illustrates the typical history of a great many 
of our most important discoveries. The inventor and his contemporaries 
rarely see or even suspect the potential usefulness (oi destructive possibilities) 
of a new idea. It is sometimes said that the scientist should be held re¬ 
sponsible for the social effect of his discoveries and inventions. Such a 
statement reveals extreme naivity. Even at this late date, no one can pre- 
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diet the ultimate social eftect of, for example, Faraday’s electrical discoveries. 

Some may have noticed that in the foregoing list only three young \yomen 
appear This finding is not due to any intentional bias on the part of the 
present writer but solely to the fact that, in the various sources canvassed, 
feminine names were few. Time alone will tell whether this situation will 
continue to hold true in future j ? ears. It may be worth noting that the 
attainment of each of the three women, 1 c., Jane Austen, Annie Coghill, 
and Mary Wollstonecraft Shelley, was m a field involving verbal skill. 

In this article contributions made by individuals beyond age 21 have 
been omitted because, if only those made at one or two years beyond age 21 
had been included this paper would have had to be of book length. Since, 
in the preparation of the foregoing list, many fields of endeavor have been 
ignored entirely, it should be obvious to all that the above is by no means 
an exhaustive compilation but merely a sample of the important creative 
work that has been done by gifted fledglings. 

With reference to a manuscnpt submitted to him by the present writer for 
publication in Science, J. McKeen Cattell made the following suggestion. 
“It might be desirable to make some observations comparing the age of 
greatest productivity in the different sciences; for example, mathematicians 
seem to pioduce their work at an earlier age, whereas, it is considerably latei 
in the case of the natural sciences such as botany and geology" (7) 

To the foregoing suggestion the present writer replied that he would 
prefer to postpone a comparison of the ages of greatest productivity in the 
various fields of science until he had accumulated more data. Now that 
much additional data have been assembled, it is this writer’s belief that if 
j'ouths have made outstanding creative contributions in some fields more 
often than in others, this finding does not reflect variability in the intrinsic 
difficulty per se of the various subject-matter fields, hut rather differences in 
the amount of opportunity that young people have to become familiar with 
and to deal at first band with the several subject-matters. 
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DEVELOPMENT OF INTERPERSONAL SMILING RESPONSES 
IN THE PRESCHOOL YEARS* 

Clinic of Child Development, Yale University 


Louise Bates Ames 


A. The Problem 

Literature on smiling, laughing, and other humor responses in infants and 
young children is limited. Early studies by Washburn (8, 9) determined 
both that “Laughing occurs later chronologically than smiling and is more 
stereotyped in its form on first occurrence” and that marked and consistent 
differences can be found m individual infants as to the amount of laughter or 
crying customarily expressed Washburn lists the types of smiling behavior 
most characteristic of the various age levels in the first year of life, but con¬ 
cludes that “following its appearance the incidence of smiling and laughing is 
not a correlate of chronological age, relative rate of mental development, nor 
physical condition.” 

Most studies of humor in children deal with children of school age or above. 
An outstanding study on laughing and smiling in the preschool child is that 
of Ding and Jersild which reports the behavior of 59 Chinese children rang¬ 
ing in age from two to five years Their conclusion is that there is “a ten¬ 
dency toward higher frequency of laughter and smiling at the 5-year level, low 
frequency at the 3-year level, and little difference between the 2- and the 4- 
year olds. The same lack of any noteworthy age relationship is seen in the 
correlation between laughter frequency and age which gave the low co¬ 
efficient of 27=tO.” They further conclude that “laughing and smiling of 
children from two to five occur predominantly in connection with general 
physical activity.” 

The present study aims to determine whether or not definite age trends 
m both the amount and sources of laughter and smiling exist in the pre¬ 
school years 

B. Subjects and Method 

All observations were made in the Guidance Nursery of the Yale Clinic of 
Child Development while the children were taking part in the regular ac¬ 
tivities of the nursery group 
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Observer for the most part watched this activity from behind one way 
vision screens and was thus unobserved. Recording was done at approxi¬ 
mately the same hour each morning, chiefly during a period of spontaneous 
play (i.e,, not during routines, music, story reading, etc.). 

This study was conducted during two consecutive school years, approxi¬ 
mately twelve 10- to 15-minutc observations being made of each age group 
each year. A relatively constant group of six to a dozen children were present 
on each day, but thorough recording could not be done on more than throe to 
seven of them at a time Choice of which children in the group would be 
observed on any one day was made largely on the basis of which ones were 
playing fairly close together and near to the observer, 

Table 1 indicates the length and number of observations pciiods, there be¬ 
ing for most age levels 25 observations in all. 

TABLE i 

LENGTH AND NUMBER OF OBSERVATION PERIODS 
Age No of observations Length each No. of children observed 


lg mos 

12 

10-30 mins. 

3-6 

21 mos. 

20 

10-20 mins. 

3-6 

2 yrs 

25 

10-20 mins. 

3-7 

VA yrs 

25 

10-20 mins 

3-7 

3 yrs 

25 

10-15 mins 

4-5 

3 l A yrs 

25 

10-15 mins 

3-6 

4 yrs. 

25 

10-15 mins. 

4-7 


All instances of smiling and laughing were recorded, with sonic descriptive 
detail. Recording was all inclusive (that is of all smiling and laughing be¬ 
havior) rather than of that accompanying certain kinds of activity Behavior 
was classified into categories after it was recoidcd. Thus the behavior itself 
determined the categories used in this study, rather than any pre-established 
conceptual scheme. 

C. Data 

1 IS!umber of Smiles 

Table 2, which is analyzed in some detail later, indicates the number of 
smiles (all cases combined) at each age level in relation to each major type 
of situation, i.e, in relation to child’s own activity, in relation to teacher, 
and in relation to other children. Each of these categories is further sub¬ 
divided, as the table indicates. 

In this master table all 25 daily observations for each age level are grouped 
together in one total set of scores for the age. Examples of a more detailed 
presentation which includes daily variations of behavior will be found in 
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TABLE 2 

Stimuli for Smiles* 


■^S e 18 mos. 21 mos. 

2 yrs. 

2 Yu. yrs 

3 yrs. 

354 yrs 

4 yrs. 

Own gross. motor 

Own adaptive 

Own verbal 

Own imaginative 

Other self activity 

Total Self 

51 

8 

5 

3 

67 

79 

11 

13 

13 

116 

67 

15 

14 

3 

8 

107 

9S 

19 

21 

3 

11 

152 

76 

7 

15 

12 

8 

US 

97 

13 

39 

3 

40 

192 

97 

7 

55 

20 

48 

227 

Social to Teacher 

33 

102 

66 

108 

72 

70 

43 

Verbal-social to T 

4 

44 

136 

210 

192 

175 

120 

Responds to social 








from Teacher 

3 

24 

16 


8 



Responds verbal- 








social from teacher 

1 

10 

9 

49 

52 

15 

12 

Total with Teacher 

41 

180 

227 

367 

324 

260 

175 

Social to child 

6 

43 

42 

85 

131 

137 

101 

Verbal-social to child 


5 

11 

55 

135 

351 

356 

Responds to social 








from child 

1 

3 


1 

3 

15 

16 

Responds verbal-social 








from child 


2 


5 

10 

20 

8 

Activity of child 


S 

7 

7 

19 

44 

33 

Other behavior with 








child 




3 


24 

31 

Total with Child 

7 

58 

60 

156 

298 

691 

646 

One smile every 6 mins 

4 mins 4 mins. 2 1/3 mins 2 mins. V/ 2 

mins, 1 1 /3 mins. 

Daily range in 








minutes, one every 

4-8 

3-6 

2-6 

1-5 

1-3 

1-2 

1-2 

Ratio of laughs 








to smiles 1/10 

1/16 

1/14 

1/12 

1/8 

1/3 

1/3 


*To give a clear pictuie of daily variations of behavior, more detailed tables are 
given for the 3 and V/ 2 year old groups (see Tables 3-4) 


Tables 3 and 4 which give detailed daily data for the 3- and 3^-year age 

levels respectively 

As Table 2 and the detailed age level summaries which follow, show, the 
18 mouther smiles most at his own activity; and the type of own activity 
which amuses him most is his own gross motor. Second most smile provoking 
are his own social approaches to the teacher. 

By 21 months smiles in relation to the teacher lead, child’s own social 
approach to the teacher being the leading sub-category. Child’s own gross 
motor comes second. 

By two years the situation, remains relatively unchanged in that smiles in 
relation to the teacher are most frequent; those in relation to child’s own 
activity come second. But the activity in relation to teacher which is most 
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smile provoking has shifted from mere social to “verbal-social” approach to 
teacher. 

At years comes a marked shift. Verbal-social approaches to the teacher 
cause the most smiles; but now behavior in relation to other children comes 
second. Mere social with other children (not including verbalization) is the 
stimulus of the most child to child smiling. 

At three years, as at 2verbal-social to teacher produces the most smiles, 
behavior in relation to some other child the next most. But now it is verbal- 
social to other children, not social alone, which is the leading sub-category 
under child-child. 

At 3y 2 years another conspicuous shift takes place. Now for the first time, 
child-chiLd behavior evokes more smiles than any other type, and verbal-social 
to other children is the outstanding sub-type. Next most smiles arc caused 
by child’s verbal-social approaches to teacher. 

At four, verbal-social to other children still leads, but now another shift 
has taken place. For the first time, child’s behavior in relation to teacher 
produces the least smiles of any of the kinds of behavior considered here, and 
the child’s own activity, unrelated to others (namely once again his own gross 
motor behavior) comes second. 

Thus the trend is from the child’s own gross motor being the most smile- 
provoking stimulus, through a period when behavior related to the teacher 
produces the most smiles, to the time {Z]/ 2 years ff.) when he smiles most at 
other children. In relation to other people, both teacher and other children, 
at first mere social approach leads as a smile-produccr, later verbal-social 
approach. Teacher sinks to third place as a smile provoker at four years for 
the first time. 

However, it is noteworthy that at all ages through four years, it is the 
child's own activity and approaches, regardless of to whom, which cause him 
to smile more than do his responses to the behavior of others 

One further factor brought out by Table 2 is that throughout the age 
range from 18 months to 2]/ 2 years, smiles exceed actual laughter in a ratio 
of about 10 or more to one, that is 10 smiles to every one laugh By 3y 
years this excess of smiles over laughs has dropped to three smiles to one laugh. 

Figure 1 indicates the increasing inter-personal complexity of the smiling 
situation from the time at 18 months when the child alone is involved in 
smiling situations, to the typical 4-year-old situation which involves child, 
teacher, and other child or children Only the major inter-personal smiling 
relations are indicated in this figure, not every kind of smiling situation which 
can be observed at an age 
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INTERPERSONAL SMILING RELATIONS 



18 MONTHS 



2 YEARS 





S * SELF T« TEACHER C*OTHER CHILDREN 
MOST SMILES OTHER SMILING ►> 

FIGURE l 

2, Age Summaries 

a Eighteen months. As Table 2 indicates, at this age level there are, 
in the children observed, 67 smiles while the child is engaged in solitary play, 
41 smiles at the teacher, and only seven at other children. Thus own solitary 
gioss motot activity is the outstanding stimulus for smiling. Social behavior 
in relation to teacher comes next, and it is own outgoing approach unaccom¬ 
panied by verbalization rather than social reaction or verbal-social approach. 
At first, social approach to teacher in regard to own gross motor activity 
leads, later child smiles at teacher about other things as well. Social behavior 
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with other children is very limited, as is verbalization connected with smiling 
or laughing. 

For the most part the child is extremely sober-faccd, There is little laughing. 
Smiling is often brief and, as indicated, merely accompanies own gross motor 
activity. There is only an average of one smile pe> child every six minutes. 

Examples 

Among the kinds of gioss motor activity •which induce smiling ate' 

Fa|h down on purpose. 

Slides down the slide. 

Bounces on the slide 

Climbs on jungle gym. 

Rocks on boat. 

Pushes furniture. 

Among the things which accompany smiling at teacher are. 

Holds out doll to teacher. 

Stuffs mouth too full of cracker. 

Climbs. 

Rocks. 

Shows turtle to teacher 

b. Twenty-one months. A marked change has taken place in three 
months Now activities with teacher, most especially social, approach to 
teacher 01 verbal-social approach to teachei , lead as situations in which smiling 
occurs (180 smiles). Social approach to teacher consists mostly of smiling at 
her or showing her something, or even in one instance joking witli her. 
(Child coughs, teacher imitates the cough, then child falsely coughs, smiling). 
Child may also respond to social smile of teacher, 

Child’s own activity is still a source of much smding (116 smiles), especially 
his own gross motor when it is particularly vigorous, as vigorously pushing 
some object, or rocking high, or riding truck or wagon very fast. 

Social to other child is coming in, often in regard to own gross motor or 
in regard to some particular play object, There arc in our group 58 smiles 
at other children at this age. 

There is a little imaginative behavior which may or may not be accompanied 
by verbalization: pretends to take a bite of something, pretends to pour imag¬ 
inary milk, pretends to telephone. This pretense may or may not involve 
actual objects. 

There is now one smile per child every four minutes. Thus, obviously, the 
child is still quite sober-faced. 
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Examples 

Among the kinds of gioss motor activity which induce smiling are: 

Own jumping, running, sliding down slide, climbing, rocking 

Pushing object vigorously. 

Riding wagon fast. 

Social with fcachet: 

Just smiles at teacher, points out object in book, shows toy, puts trim¬ 
ming on Christmas tree, smiles accompanying own gross motor. 

Joking 

Coughs Teacher imitates cough and then child makes believe cough 
Imaginative play * 

Pretends to take a bite of something and then turns head away; hides 
and pretends he is not there when someone searches; pretends to tele¬ 
phone with toy phone, pretends to pour milk (out of imagmerv milk 
bottle), pretends to drink milk out of toy cup, hands teacher imaginery 
milk 

Incongruity 

Fits self into book shelf 

Creeps like the turtle 

Laughs at turtle on own shoe 

c. Two years At this age as at 21 months, social activities in relation 
to teacher definitely lead as situations in which smiling occurs (227 smiles). 
Verbal-social with teacher is the leading category. Own gross motor is next 
and social approach to teacher (without verbalisation) comes next. There 
are 107 smiles at own activity and 60 smiles at other children. 

These is uozv one smile per child eveiy four minutes as against one smile 
every six minutes at 18 months The child is still quite sober but does not 
present the stolid and extreme sobriety of 18 months. 

Verbal-social approach to teacher is largely about own activity Verbali¬ 
zation is not humorous or even usually imaginative. For the most part it 
merely calls teacher’s attention to the child 

A few situations involve a slight amount of what we customarily consider 
humor Thus one child puts food into his ear instead of into his mouth and 
smiles at teacher (incongruity). 

Social with other children tends to be about joint gross-motor play. Smiling 
to teacher about own gross motoi is more or less taking place of earlier smiling 
to self about it. 

Examples 
Actual jokes 

Puts food into ear (pretends to) rather than into mouth and smiles at 

teacher 
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Offers crayon to child and then playfully snatches it back. 

Pulls jacket off wrong-side out and laughs at the incongruity 

Own gross motor' 

Mostly running and climbing without any object 

There is joy at own nctivity or own prowess or own success. 

Showing teacher something or pointing out and naming something to 
teacher. 

Physical attack on other child as poking him in the eye is consideicd 
funny, whereas at 18 months it was merely experimental. 

Other activity with children: 

Grabbing object from child. 

Peekaboo game, initiated by one child with another. 

Two children repeatedly saying “Hi” to each other with something the 
same alternation as one gets in peekaboo. 

A little imaginative play such as pretending to drink, or to give bear 
a ride in boat 

d Two and a half years. Social situations involving the teaches are now 
the most smile-producing (367 smiles), the category ”verbal-social with 
teacher" definitely leading. With the 2J4 year olds observed during the first 
year of this study, social approach to teacher is the second leading category, 
social approach to child third, and own gross motor fourth With those ob¬ 
served in the second year, own gross motor is second and social to teacher 
third. There is at this age an average of one smile per child evety 2 1 / li 
minutes. 

Own solitary behavior produces 152 smiles. Own gross motor situations 
which produced smiling were oftencst rather wild activity such as wild jump¬ 
ing, wild throwing, incongruous activity, accidents. In social with teacher, 
child may smile at teacher just in a friendly manner about some activity, 
prowess or success, about an accident, about an incongruity, about own 
imaginative activity 

In verbal-social to teacher, the verbalization may merely call attention to 
own activity or to object child holds, own prowess or product It may be 
a command to teacher softened by a smile 

Verbal-social to child may include silly vocalization, chanting, repeating 
words, explosive speech, teasing, own incongruous loud voice. 

Verbalization: both the words "fun” and "silly” arc used. 

In social with child, there may be hugs or attacks, and cither may be 
accompanied by a smile. Or child may merely share activity, as rocking, with 
other child and smile. 
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Motor combined with verbal, and aggressive attack on child, ate new 
Situations which first produce smiles at this age 

Incongruity, teasing, joke, silly language all are just beginning to come 
in at this age and do not appear frequently Examples follow 

Examples 

Incongruity 

Child stands in coat cubby, rides backward, uses incongruously loud 
voice, says "There’s Tommy and there’s Tommy” (two Tommies), 
mentions having chairs for breakfast. 

T casing 

Won’t let child hove object, starts to hand toy to child and then 
tensingly snatches it away 

Accident 

Falling down; choking, falling over and getting stuck in chair; falling 
off bicycle, humping into rear of other child’s bicycle accidentally 

Silly language. 

“No dumbo 1 No Gumbo 1 ’ 1 
Uses word "Fun ” 

Says she is making a “silly’’ turtle 

Silly behavior 

Child knocks on door of house and other child opens it 
They do tins repeatedly and both laugh each time 

Imagination 

Child laughs when he tells teacher first that he’s "in town” and then 
later when he says he is "back home,” 

Child laughs when teacher says, “We have some galloping horses here 
this morning” 

Child pretends to ride horseback with a broom for a horse 
Teacher says goodnight to child who replies, “De moon is shining” and 
laughs 

e Three years. At three years, behavior irr relation to the teacher is the 
leading category (324 smiles to teacher; 298 to other children, 118 to self). 
Verbal-social approach to teacher leads. Verbal-social approach to child comes 
next, and social approach to child is nearly as important There is an average 
of one smile per child every two minutes 

Many new things come in here, and trends started at 2]/ 2 years are becoming 
much stronger. Behavior seems now more funny from the adult point of 
view, no longer just gross motor wild activity or self-expression 
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Among things noted here for the first time, or for the first time conspicu¬ 
ously are: 

Imaginatively humorous behavior “Have to give fish some dessert," 
or ringing imag'inery bell on bicycle. 

Real joking calling child by wrong name; telling child lie will lie put 
in jail; putting turtle on boy’s foot; saying lie fell down when it was 
really the blocks which fell, telling child wrongly what other child’s 
name is; use of word ''fooling" 

Wild Iiunior situations, mostly gross motor, or hud verbalization. 

Responding to Teacher's use of word "funny" 

Incongruous gross motor! putting ball on head, riding bicycle the wrong 
way, falling around, putting turtle in truck, wnlking on ktiees. 

Accidents to self or others or to structure of self or of othcr9. 

Own prowess in gross motor or creative activily 

Aggression, poking or running Into other child. 

Beginning of silly language' saying "rock rock" in a silly way, saying 
“He tickles, he tickles, he tickles,” or “Oozy doo/y oozy doozy 51 

Things arc becoming more complicated. Child may respond to tile teacher 
and to other children at the same time. Also child verbalizes to teacher about 
a great many different things, not just calling attention to self or material 
but remarking on own physical prowess, incongruity, imagination, accident, 
joke. , , . Also verbal-social is now' sometimes to several children at once, 
not to just one child alone. But even at tills age, some frequent smilers seem 
to be more energetic than humorous. 

Table 3 presents complete data for the 3-year age level, showing daily 
variations in smiling behavior for the 3-ycar-old age group as a whole, These 
data have already been summarized in Table 2 but arc presented here in full 
tq demonstrate the slight daily variations which occur, as well as the general 
consistency of trends, 

/. Three-and-a-half years. Social with child now definitely leads as a 
category , verbal-social approach to child being the leading item. Verbal-social 
to teacher comes nevt; and social approach to child is third. Smiles at other 
children occur in 591 instances; at teacher in 260 instances; and in relation 
to play alone in 192 instances. Theie ts now an average of one smile per child 
every P /2 minutes. Behavior as at three years is funnier from the adult point 
of view; though sometimes only silly, Many different things cause smiling 
and laughter: 

Wild and silly gioss motor 
Vigorous or destructive gross motor. 

Unusual gross motor, as standing on head, 

Own clowning or that of other child. 

Gross motor or adaptive combined with vocal, 
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Any accident to self or others, aggressive attack on child or excluding 
child from activity 
Any incongruity. 

Wrestling, "shooting,” wild gestures as 1 ! to throw things 
Own loud or silly vocalization or repetitive chanting, or such noises as 
"barking” 

Boasting, name calling, or joking. Calling by the <iw ong name 
Humor used as a social solvent, as when being chased or if other child 
refuses a proferred gift 

Sheer sociability with other child or other children 

Imagination 

Own prowess, 

Use of word "funny.” 

Examples 

Wild silly gross violoi 

Just laughs and runs wildly; bats hands around wildly; jumps wildly, 
throws hat wildly, crashes truck down incline, slams door. 

Incongruity 

Speaks in incongruously deep voice, puts own foot in truck; pushes 
carriage crookedly, carriage not %vhere child thinks it is; beats book on 
own head, sticks foot too far out of chalet, Says "My cracker’s so good 
I want to spit it out”, stuffs own mouth too full; knacks house down 
ith his head, 

Aggressive 

Knocks house down, pushes girl downstairs, knocks down other child’s 
structure, pushes child on the head, hits child, kicks boy’s train 

Silly verbalization' 

“Ladada,” “Poopoopoo,” “ahahalia,” "Hello Mr, Doodoo,” “Boo- 
poopoo" "Well well well”; Chant of "Get in get in get in,” joke to 
teacher about “shoelace” which he considers a funny word ; calling other 
child "Daniel Dumpling” or “Billy Rose” 

For this age level, as well as at three years, a complete table of daily vari¬ 
ations in smiling behavior is given. As at three years, consistent trends are 
observed throughout the entire period of observation, but some daily variations 
occur 

g Four yeais Behaviai unth othei children , particularly vei bal-social 
appiaach to othei childien, now definitely leads as a source of laughter and 
smiling (545 smiles and laughs). Own activity, for the first time since 18 
months, is the source of more laughter than behavior directed toward the 
teacher (227 smiles and laughs) In fact tcachcr-child behavior, for the first 
time since 18 months is the source of less laughter than the child’s own activity, 
stimulating only 175 smiles and laughs This, then, represents again a definite 
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shift in the constantly shifting sources of laughter in the first four years of 
life. There is now an average of one smile per child every 1% minutes As at 
V /2 years, very many different kinds of behavior are sources of daughter. 

Humorous dramatic gross motor 
Wild gross motor and verbalization. 

Wild Billy gross motor. 

Dramatization. 

Aggressive behavior toward object or child 
Accidents, Intentional or unintentional, 

Accident or failure of self or others 
Escaping from teacher or child. 

Chasing child. 

Clowning or teasing 

Imaginative play, alone or with others 

Cooperative imaginative play 

Silly verbalization 

Punning 

Name calling or calling by wrong name 
Boasting, 

Verbal joke. 

Verbal-social to child in regard to joint activity. 

Verbal to teacher or child. 

Exaggeration 

Incongruity. 

Sex talk or elimination talk 
Very loud verbalization. 

Joke involving use of word "fool.” 

Chanting 

Verbal to teacher about own prowess, 

Destruction. 

Examples 

Silly language or punning 

One boy says, “Gotta have some oars,” Other boy replies “Floors?”; 
“Slang bang whang”, “Snip snap snor” instead of “Snip snap snur”; 

“Oh my stinky old guns”, “Bla bla bla”, “I’ll drop a coconut if you 
don’t watch out”, “So what! So so sol”; “Wee da wee da wee da”; 
“That's my docky”; Boy says he would like to hear “Stinky the sailor”, 
“Wuffy wuffy”, “Ha dee ta dee, ha dee ta dee 1 ’; “Skate skitc skect”; 

“Dee dee dee dar”; “Whcc, too too too”; Two say to each other “Ding 
ding ding ding”, “Hello eilo ello ello” 

Elimination talk: 

“Toby made wee wee all over the floor” (not true, water was spilled). 
Calling child a “Wee wee pants,” 

Name calling or calls aw ong name. 

Calls Stuart “Jo”, says to teacher, “OK, stupid”; says to child “Hello 
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you stinky” or “Hi stink stink you can’t get in our boat" or "Lookit the 
stinky," “Lookit the boney toes,” "Hi puffy water” 

Joking 

Girl on top of gym obviously joking says "Brr l I’m afraid up here I", 
escaping from teacher as a joke, Daniel calls Rhodes “Jo”, pretending 
to spit through wiring; putting airplane too near teacher’s face; pre¬ 
tending to hit another child; saying "It (clay) is going to bite Dicky”; 
asking teacher, “Are yon smokin' a cigar?”, Sally saying that she is 
Connie, Boy asks why and she says "Cause I like to fool” Then boy 
says, "Hello Connie" in a silly voice. 

Teasing * 

Teases child by not giving him object, holding it just outside his reach, 
telephones, and tells other child he can’t have the telephone 

A cadent' 

Child sneezes, child accidentally knocks over blocks; own falling; 
other child falling, own airplane falling apart, blocks falling, any fall¬ 
ing of self, others or object; other child’s dropping something, cluld 
sitting on toy by mistake 

A ggi ess ton 

Knocking child's building down; pushing child downstairs; throwing 
sand in child’s face; pinching teacher, kicking child 

Sex 

Boy tells other boy to kiss one of the girls. 

Clowning 

Child hits self over head and grimaces; child says foolishly to other 
child, “May I come in?” 

Social aggicssive gioss motor accident 01 wild foolish gross motor 

Any two bump their trucks together over and over, shoot each other, 
thiow blocks, crash tram into door; stamp foolishly, shout and jump 
and laugh at lmagineiy "snowplow” 

Verbal threats. 

Boy calls to boy in house, "I’m pouring poison down your chimney,” 

Joint imaginative play; 

Cluldicn tell each other where "train” is going ; boys tell each other 
that they nre big bad wolves; boys make fast tram noises, children knock 
and then go in and play house , laugh and tell each other about being 
garage men 
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D Individual Differences 

The present method of collecting data does not bring out definitive and 
clearcut individual differences, but does suggest (agreeing with Washburn’s 
earlier findings) that some children are characteristically more smiling or 
norv-smihng than others and that such differences within a group tend to 
express themselves consistently. That is, the child who is the most smiling 
on any one day tends to be the most smiling on any other day, and vice veisa 
Since these data do not appear to warrant detailed presentation, we shall 
merely give examples of consistency found within any one (yearly) age group. 

It will be noted that the overall age trend is for the child to smile more 
as he grows older and for individual differences to become more conspicuous 
with increasing age. Thus the range for average number of smiles per 10- 
minute observation at 18 months is from one smile per child per 10-minute 
observation for the least smiling child to five smiles per child per 10-minute 
observation for the most smiling. At four years, the range is from two smiles 
per 10-minute observation for the least smiling to 11 smiles per 10-minute 
observation for the most smiling It is probable that these individual differ¬ 
ences could be inflected by differences in teachers, some teachers being more 
provocative of humor than others, but the individual’s place would probably 
remain the same whether the group were more or less smiling, 

l. Eighteen Months Gioiip, Second Year 

Four out of five children show marked consistency of behavior. Group 
average are: Jill =*4 smiles per observation; Denis => 2+ smiles; Nancy = 
2— smiles; Tony= 1, Peter = y 2 . Jill is the most smiling on three days 
out of six; and Peter and Tony are the least smiling on every day. Nancy is 
next to the most on every day when she is present. Only Denis behaves 
inconsistently. 

2 Three-Yeai Group, First Year 

In this group all children behave with considerable consistency. Group 
averages are: Jonathan = 13 smiles per observation period; Rhodes 10; 
Susan S. == 8, Susan G ==> 7; Deena => 7; Daniel = 6, Bruce => 6. Jonathan 
actually is first five out of seven times; Rhodes is fust or second 11 out of 12 
times. Susan G. is most or next to most three out of six times; Susan S. 
first or tied for second three out of four times; Deena is least, next to least 
or tied for next to least seven out of seven times. Daniel is least six out 
of U times 
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3. Thee and one-half Year Group, First Year 

All behave with considerable consistency. Group averages are: Bruce =» 10 
smiles per observation period; Peter = 10, Pravda — 9; Dana = 9; Karin — 
8, Carol = 7, Sheila and Heidi each 6, Susie = 3. Bruce is actually most 
or next to most on four out of six davs; Peter most of next to most on five 
out of seven days. Susie is least on every day that she is present. Others 
show marked consistency. 

E Summary 

The present study summarizes 150 observation periods over a two-year 
interval. Records were made of the spontaneous smiling and laughing be¬ 
havior of children from 18 months to four years of age, as they took part in 
the regular play activities of a guidance nursery group From three to seven 
children were observed on each occasion. 

Analysis of data yielded definite age trends not only as to amount of smiling 
and ratio of smiles to laughs, but also as to stimuli which elicited smiling and 
as to the person toward whom the smiling and laughing were directed, i.e., 
to self, to teacher, or to other children. 

Thus the amount of smiling increases from one smile per child every six 
minutes at 18 months to one smile every 1% minutes at four years. Ratio 
of laughs to smiles increases from one laugh/10 smiles at 18 months to one 
Iaugh/3 smiles at four years 

Eighteen Months 

The child smiles most at his own activity, and the type of own activity 
which amuses him most is his own gross motoi, Second most smile 
provoking are his own social approaches to the teacher 

Twenty-One Months 

Smiles in relation to the teacher lead, particularly child’s own social 
approach to teacher, without verbalization Child’s own gross motor 
comes second 

T<wo Yea is 

Smiles m relation to the teacher still lead, but now it is a verbal-social 
approach to the teacher, not merely a social approach Smiles in relation 
to child’s own activity come second 

Two and One-Half Years 

Here there is a marked shift. Verbal-social approaches to teacher still 
lead as smile producers but now behavior in relation to other children 
(social approach without verbalization) comes second, rather than child’s 
own ncti\ity in relation to himself. 
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Three Yeats 

As at 2H years, verbal-social to teacher produce* the most smiles; but 
now the second leading behavior Is verbal-social in relation to other 
children, not mere social alone 

Three and One-Half Yeats 

Another major shift takes place Now {or the first time child-child 
behavior evokes the most smiles, verbal-social to other children being the 
outstanding category, Next most smiles ore caused by child's verbal- 
social approaches to teacher, 

Four Years 

Verbal-social to other children still leads, but now for the first time 
child's behavior in relation to teacher produces the lenst smiles of any 
type of behavior, and child's own activity unrelated to others comes 
second 

Thus the trend is from the child’s own gross motor activity as the most 
smile-provoking stimulus, through a period when behavior related to the 
teacher produces the most smiles, to the time (3 y 2 years ff.) when he smiles 
most at other children In relation to other people, both teacher and other 
children, at first mere social approach leads as a smile-producer, later verbal- 
social approach. Teacher sinks to third place as a smile provoker at four 
years for the first time. At all ages through four years it is the child’s own 
activity and approaches, regardless of to whom, which cause him to smile 
more than do his responses to the behavior of others. 

The inter-personal complexity of the smiling situation increases steadily 
from the time at 18 months when the child alone is chiefly involved in smiling 
situations till four years when the smiling incident typically involves child 
and teacher, or child and other child or children. 

Findings of this study agree with those of earlier investigations that indi¬ 
vidual children are characteristically more or less smiling than others within 
a group, that is that the child in the group who is the most smiling on any 
day tends to be the most smiling on any other day, -and vice versa. The 
overall trend is for the child to smile and laugh more as he grows older and 
for individual differences to become more conspicuous with increasing age. 
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SOCIAL FACILITATION OF FEEDING BEHAVIOR IN DOGS. 
II. FEEDING AFTER SATIATION* 


Department of Psychology, Buckucll University 


Sherman Ross 1 and Jean Goodwin Ross' 2 


A. Introduction 

A previous paper (5) by the writers has dealt with the problem of group 
and solitary conditions as factors in feeding behavior in dogs It was found 
that tlie increase in the amount eaten in the group situation varied from 3 to 
86 per cent for the 10 subjects studied The present study reports on feeding 
after “satiation." 

Previous workers have reported on similar experiments with other species. 
Fischel (3) lias demonstrated stimulation of eating in hens, exhibiting no 
apparent signs of hunger, upon the sight of another hen eating. Bayer (1) 
extended these observations and manipulated the size and composition of 
the groups involved, Harlow (4) studied the social facilitation of feeding 
in the albino rat and attempted a formulation of the basic mechanisms 
involved His conclusion was that the essential condition for the occurrence 
of social facilitation was the presence of rats unrestrained and actively 
competing with each other for food A series of experiments on rats by Drew 
(2) yielded some significant information in regard to the conditions under 
which such facilitation occurs, This writer reports that facilitation of feeding 
has been found to be the case under certain rather complicated conditions 
The essential feature apparently is that the conditions arouse a certain state 
of excitement in the animals Drew also reported that those conditions 
which will start eating after satiation will prevent it when the animals are 
hungry. 

The major interest of the present experiment was to determine the effects 
of the introduction of hungry litter-mates on the feeding behavior of a puppy 
after apparent satiation 

"♦Received in the Editorial Office on July S, 1948 

'Guest Investigator, Division of Behavior Studies, Jackson Memorial Laboratory, 
Summer, 1947 

The writers should like to express their thanks to Dr J P Scott,_ Roscoe _ B 
Jackson Memorial Laboratory, Bar Ilnrhor, Maine, far his assistance in carrying 
out the experiment 
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B. Method and Procedure 

The experiment was performed at the Division of Behavior Studies, Roscoc 
B, Jackson Memorial Laboratory, Bar Harbor, Maine, timing the summer 
of 1947. 

1. Subjects 

The subjects for the experiment were the FI generation resulting from an 
Irish Terrier ( ¥ ) and a Dachshund ( rf ) cross. The mother and father were 
mated at the laboratory, and a litter of eight dogs was born on 21 May, 
1947. Two of the eight puppies were dcstioyed, and three male and three 
female puppies were kept. The litter was wormed on 26 June, 1947, and each 
dog was given an injection of liver B complex At this time the mother was 
removed from the litter. Thus the subjects were bom under laboratory 
control, and had contact mainly with the mother during the period preceding 
the experiment. The clogs were given laboratoiy identification numbers 
on 7 July, 1947, as shown in Table 1, together with sex and weight infor¬ 
mation. 

TABLE l 


Number 

Sex 

Weight (to the nearest ounce) 

505 

Female 

3 lbs., 15 oz4 

506 

Female 

4 Iba,, 7 oza, 

507 

Female 

3 Iba,, 9 o/4. 

5l0 

Male 

4 lbs,, 10 oz4. 

511 

Male 

4 Iba., 1+ ozs. 

512 

Male 

4 11)4, 3 oza 


2. Diet and Housing 

The dogs were maintained on the standard laboratory diet. This diet has 
been described in detail in a previous paper (5). The food, when prepared, 
had a porridge-like consistency, and was used in the experimental sessions, 
Water was kept in the cage at all times, except during the test periods. 
The housing arrangements for these subjects have been described in another 
report (5). The large cage was located in the nursery wings of the labora¬ 
tory, and the observations of the subjects could be made while standing in 
the corridor by means of a special window. 

3. Proceduie 

The experiments were performed during the afternoons at appioximatcly 
4 p m.j which was about six hours since the morning feeding. The first 
step involved the weighing of each subject. All weighing was done with a 
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Fairbanks scale of 35 pound maximum capacity graduated in 0.25 ounces. 
Estimations were made to the nearest tenth of an ounce. 

After each dog had been weighed, one of the group was selected as a 
subject. The subject was put into his home cage, and the experimenter 
brought in a large dish of food, the weight of which was known. At this 
time the stop-watch was started The experimenter observed through the 
window. 

At the end of two minutes, the experimenter entered the cage and weighed 
the dog and the food The food consumed and the increase in weight of the 
dog was recorded 

The food was again placed before the subject, and the experimenter left 
the cage and went to the observation window. During the next period, the 
experimenters recorded the behavior of the subject Eating, defecating, uri¬ 
nating, walking, etc, and the time at which they occurred were recorded. 

The next datum to be recorded was the time of the "last lick” at the 
food The experimenters waited until a period of 15 minutes elapsed since 
the animal had last eaten or licked the food. This period varied with the 
subjects studied. When this time period had elapsed, the experimenters 
weighed the food and the subject. The period of 15 minutes since the last 
lick was considered to be the period of satiation. 

After this weighing period had take place, a single hungry dog was brought 
»nto the cage, and both animals were permitted to feed The experimenters 
observed and recorded the behavior of the two dogs. At the end of two 
minutes, the experimenters entered the cage, and weighed both of the animals 
and the food This period was called N = 2. 

Then, still another hungry dog was brought into the cage, and all three 
animals were permitted to feed for two minutes. This period has been called 
2V == 3 This procedure was continued until a group of six animals was 
feeding for two minutes. This last period was called N = 6. 

Thus, the basic data secured for each subject consists of amounts eaten 
at given time periods, with different members constituting the group. 

A repetition of the experiment with three subjects, Nos. 505, 506, and 507, 
took place several days later in which no additional dogs were introduced. 
The procedure described above was repeated exactly, including all weighings, 
handling, and entries on the part of the experimenters. 

For the remaining three subjects, Nos 510, 511, and 512, the control 
period (additional dogs not introduced) took place before the experimental 
trials described above, in order to control any effects of learning. The 
schedule followed is shown in Table 2. 
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TABLE 2 


Subject 

Experimental session 

Control session 

505 

24 July 1947 

27 July 1947 

506 

25 July 1947 

28 July 1947 

507 

26 July 1947 

28 July 1947 

510 

30 July 1947 

29 July 1947 

511 

1 August 1947 

31 July 1947 

512 

6 August 1947 

5 August 1947 


During the experimental sessions, the order of introduction of hungry 
subjects was to bring in the dog with the next higher code number until 
the series was exhausted. Then, the animal with the lowest number was 
brought in, and the series continued. For example, when 505 was the 
subject, the order followed was that shown in Table 3. 


TABLE 3 


Period 

Subjects 


A' = 2 

505, 506 


A'=3. . 

505, 506, 

507 .. 

A' = 6 

505, 506, 

507, 510, 511, 512 


When 510 was the subject, the order followed was that shown in Tabic 4. 


TABLE 4 

Period 

Subjects 



N~2 

510, 511 



N = 3 

510, 511, 

512 


N — 4 

510, 511, 

513, 

505... 

A'=--6 

510, 511, 

512, 

505, 506, 507 


C. Results and Discussion 

The results for each subject are shown in Table 5-10, Each tabic shows 
the data for the control and experimental sessions. For the regular feeding 
period (two minutes), the amount eaten in ounces is indicated for each 
session. The time of the “last lick” is indicated, and after the satiation peri¬ 
od (15 minutes), the amount eaten since the first two-minute period is shown. 
The remainder of the data for the control session show the amount eaten in 
each of the two-minute feeding periods. In the experimental session, how¬ 
ever, the data for each period (N « 2, N =- 3) etc. show the amount eaten 
by the subject during the two-minutc feeding period in the presence of other 
hungry litter-mates, The data are plotted cumulatively for each subject 
in Figures 1-6. 
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FIGURE 1 
Subject 505 



MINUTES 

FIGURE 2 
Subject 506 

In each figure, the results for the experimental period are shown by a 
solid line, while the results for the control period are shown by a dotted 
line. 

The vertical axis shows per cent eaten, with the amount eaten at the 
time of the last lick taken as 100 per cent. Thus each point above the 100 
per cent level is the per cent eaten above the satiation level for each condition. 

The horizontal axis refers to the time relationships involved The time 
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MINUTES 
FIGURE 3 
Subject 507 



MINUTES 
FIGURE 4 
Subject 512 


of the "last lick” is taken as the zero point, and weighing times are not 
included on the figure. The scale reads positively in both directions from 
the zero point. 

The right direction indicates the satiation period of 15 minutes, and the 
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FIGURE 5 
Subject 510 



FIGURE 6 
Subject 511 

N — 2, N = 3, etc., periods of two minutes for the experimental sessions. 
For the control period, it should be remembered that after the satiation period, 
no other subjects were introduced, but comparable data were taken for five 
successive two-minute periods, 

The left direction on the horizontal axis indicates the time in minutes 
from the start of the period to reach the “last lick.” The curve starts at 
zero amount eaten, and indicates the amount eaten at the end of the first 
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two-minute period (corresponding to the regular feeding period). The 
amount eaten at the “last lick” is, of course, the amount of food eaten as 
measured at the end of the satiation period 

For each subject the same trend is seen in the experimental session a 
rise in the per cent eaten upon the introduction of other subjects In the 
control session, no such increase is present except in the case of No 507, 
where some increase is present, and in No 510 where a minor change is 
shown 

A tabulation may be made of the penod corresponding to N === 6 for each 
subject showing the total per cent eaten as compared with the satiation level 
(Table 11). 


TABLE 11 


Subject 

Control period* 

Experimental period 

505 

0 00% 

304 - 1 % 

506 

0 00 

97 41 

507 

36 36 

7532 

510 

351 

200 00 

511 

0.00 

51 +8 

512 

000 

90 91 


*The italicized figures indicate tint this session was the first session 


All of the figures show approximately the same relationship First, the 
increase in per cent of food eaten with the introduction of additional hungry 
litter-mates is cleaily evident In some cases, Nos 506, 510, and 512, the 
difference, when compared with the control session, \s dramatic. In one 
case, No. 507, the control period yielded a rise in pet cent of food eaten 
after apparent satiation. The most reasonable explanation of this occurrence 
seems to be that this subject responded to the presence and activities of the 
experimented in much the same way as it did to other hungry dogs This 
dog was apparently stimulated to eat after satiation not only by its litter- 
mates, but also by the experimenters None of the other subjects demon¬ 
strated such a predilection 

The findings presented here demonstrate, under the limited conditions 
of this experiment, that the presence of other hungry dogs, actively eating, 
stimulated an appaiently satiated animal to further eating 

In the light of scveial of the studies discussed in the introduction, this 
study was conducted on young puppies Marked or clcar-cut dominance 
relationships in the litter were not apparent in the experience of the ex- 
pcumcnteis 3 


"'The lack of reliable dominance Inter-relationships in various lest situations for 
young puppies will be described in another report 
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The findings of this experiment suggest that mutual imitation, without 
demonstrable “envy,” active competition, or dominance is an important aspect 
of social facilitation. 

D. Summary 

The experiment repoits on the effect of the introduction of hungry litter’ 
mates on the feeding behavior of a puppy after apparent satiation. A litter 
of six Irish Terrier-Dachshund puppies, from the stock of the Roscoc B. 
Jackson Memorial Laboratory, Bar Harbor, Maine, was used. 

The experiment was conducted in two parts' (a) with the introduction of 
single littei-mates who were hungry, and (/>) without any other dogs present 
Each subject was permitted to feed until it did not lick the food dish for 
15 minutes, before any other dogs were introduced. Both food and subjects 
were weighed to determine the amount of food eaten during a given period. 

A trend was found in all cases for an additional amount to be eaten, when 
the hungry litter-mates were introduced The mcieasc ranged from 30 to 
200 per cent. In the control sessions, an additional amount was eaten by 
only one subject. 

The results arc interpreted to suggest, under the conditions of the ex¬ 
periment, that mutual imitation, without demonstrable “envy,” active competi¬ 
tion, or dominance is a major aspect of social facilitation. 
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MEASUREMENT OF VOCABULARIES OF YOUNG BILINGUAL 
CHILDREN IN BOTH OF THE LANGUAGES USED* 

Depmtment of Psychology, University of Hawaii 


Madoraii E. Smith 1 


The study reported here was planned to be only the beginning of a more 
complete study, but the war intervened before assistance was available and 
other circumstances have prevented the carrying out of the original inten¬ 
tion However, since theie have been so few attempts to measuie both 
vocabularies even of a single bilingual child (1), it seems desirable to pre¬ 
sent the data obtained from this study 

The subjects include 30 children of Chinese ancestry resident in Hono¬ 
lulu and ranging in age from 37 to 77 months Parental occupation on the 
Barr Scale (5) averaged 9 64, winch is higher than the average of 7.92 
quoted for the geneial population of the United States but almost exactly 
that (9 62) of the larger group of such children used in our previous study of 
bilingual children (4) Vocabuiaiv was measured by the use of the Smith Vo- 
cabulaiy Test (3). The test was given in English one day and m Chinese on 
anothei by an examiner conversant with both languages and herself of Chinese 
ancestrv. Where an exact equivalent of the English word did not occur in the 
Chinese translation of the test, the nearest substitute was used. As the common¬ 
est Chinese name of an article pictured or action described was always ac¬ 
cepted, which is not always true in the English form of the test, the Chinese 
form was probably easier, although all but one of our best subjects scored lower 
on the Chinese form However, this is what would be expected, since our 
previous study had shown that children of Chinese ancestry in Honolulu 
preferred to use English rather than Chinese since 80 per cent of the words 
used in the conversations gathered fiom them were English. 

Comparison with aveiagc scores made on the test by monolingual children 
was made, for which purpose new norms weie calculated, 62 cases being 
added to the original group of children. These new cases were obtained from 
the same sources as those in the original study had been and were tested not 
long after. These new norms are shown m Table t. 

When the bilingual children are grouped at four age levels (see Table 2), 

*Received in the Editorial Office on July 18, 19+8 

‘Thanks ore due to Miss Goldie Li for the collection of the data 
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TABLE 1 



NEW 

Norms ior the Smith Vocabuiaky 

Test 







Estimated 



Age in 

Number 



^ Number of 



yenrs 

of crises 

Avcrnge IQ 

words known 



3 

22 

107 


865 



3 'A 

30 

106 


1,230 



4 

30 

109 


1,545 



4 U 

43 

103 


1,836 



5 

32 

109 


2,072 



5 Vi 

3+ 

109 


2,350 



6 

22 

109 


2,505 



6X 

6 

105 


2,533 





table 2 




Average Vocabularies 

OF BUINCUAL CmiDREN OF CHINESE ANCESTRY AT DIFFERENT 




Age Lrvbis 






Estimated 

lumber 






of words known 

Per cent of norm reached in 

Average 

Number 


Bo 111 

Total 

Tolnl Bo tli 

Differ- 

age In 

of 

Eng- Chi- 

Inn- 

Eng- 

Chi- Inn- 

ent 

years 

children 

lish nese 

gitngcs 

hah 

nese guagea 

worth 

3,5 5 

6 

473 260 

200 

SS 

37 92 

76 

4’5 9 

12 

737 340 

233 

S3 

31 S5 

72 

5.6.7 

6 

993 623 

550 

66 

50 115 

92 

6 00 

6 

957 590 

487 

58 

43 101 

81 


their average vocabularies in either language arc far below the English 
vocabularies of the monoglots. The average pci cent of the noim reached 
ranges at the different age levels, from 53 per cent to 66 per cent in English 
vocabulary and from 31 per cent to 50 per cent in Chinese. Even when 
both vocabularies are added together, the younger children fail to attain 
the monoglots average in English alone, the six-year-olds just leach it, only 
the five-and-a-half-ycar-olds exceed it However, if the words known in both 
languages are counted only once, no group attains the norm, but reach only 
from 72 per cent to 92 per cent of it. 

Since the range of vocabulary scores was large and the number of chil¬ 
dren at each age level so few, a further comparison was made for each child 
separately (see Table 3) For this comparison a norm was calculated by 
interpolation for each child whose age did not agice exactly with one of 
the age levels foi which norms had been detci mined. Foi each child the 
differences between his estimated norm and his total vocabulaiy scores for 
English alone, Chinese alone, foi the two languages added togcthci, and 
for the two with words of duplicate meaning counted but once were found. 





TABLE 3 

Individuals on Vocabulary Test Compared With Adjusted Norms 
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The averages of these four counts give in every ease minus differences for 
all the children, for all the boys or for all the girls. For 011 c language only, 
none of the children come near the norm for monoglots of the same age, 
the per cent of norm reached being 58 per cent m English and 40 per 
cent in Chinese When both languages are added together, the scores on the 
average are almost as high as the estimated norms; but not when words of 
duplicate meaning are counted but once, when on the average 80 per cent 
of the estimated norms is attained. 

Although the average child does not attain expectancy even when both 
vocabularies arc counted, there are some that do. In five cases, the two 
youngest girls and the three boys in the fivc-and-a-half-ycar-old group, the 
score in botli languages minus duplicates exceed the estimated nouns by an 
average of 144.8 words. Seven additional children exceed their estimated 
norms when woids of duplicate meaning were counted twice; the average 
for all 12 being 306 words. 

Another study by Elsie Clung Motoyama (2) found even lovvei vocabu 
larics for chiLdrcn of Chinese ancestry. In that study, 50 such children wcie 
tested by the Smith Vocabulary Test before and after a ycai of kinder¬ 
garten attendance At entrance, when they averaged 64.7 months in age, 
their English vocabularies averaged only 910 words, barely 40 per cent of the 
norm, and a year latei at an average age of 77.3 months, although they had 
enjoyed a year’s attendance at kindergaitens where only English was spoken, 
their average vocabulary was 1,560 words or only 62 per cent of the noun. 
This average is almost exactly that of our fivc-and-a-half-year-olds who are 
evidently a superior group, for they are superior also to our six-year-olds 
excelling them by words known in each language by an average of 100 words 
and by words known in both by 63 words. Mrs. Motoyama’s cases came 
from a lower occupational level approximating that of the general population 
in the United States She found boys superioi to girls in English vocabulary, 
the average vocabularies at the first test being for boys 990 words, foi girls 
810, and at the second test, 1,680 and 1,400 words respectively. Our older 
boys too excelled the girls, not only in English but also in Chinese vocabu¬ 
laries; but the nine younger gnls averaged English vocabularies of 869 
words, almost equal to the average of 880 words made by the nine younger 
boys, and surpassed them by 34 words in Chinese vocabulaiy and by 22 in 
words known in both languages. Of the total vocabulary exclusive of dupli¬ 
cates, for all 30 children, words known in both languages compiled but 
21 per cent, those known in Chinese only 28 per cent, and those in Eng- 
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lish only 51 per cent. There was almost no difference in these percentages 
for boys and girls. 

Discussion 

These data, although based on too few cases for proof, indicate as did 
our former study that a bilingual child is seldom sufficiently advanced by 
six years of age in either of the two languages he speaks to be as ready for 
school instruction as is the average monolingual child; since he knows so 
much fewer words and, as our previous study showed, uses them more in¬ 
correctly. Nor does he usually have a word foi as many concepts as does 
the monoglot, for when words known m both languages are not counted 
twice, his combined vocabularies do not often equal that of the average 
monolingual child Although if the two total vocabularies are-added to- 
gethei and words of duplicate meaning aie not subtracted, 40 per cent of 
these cases surpass the norms, this does not show much advantage in bilingual¬ 
ism at this age, since a name for each of a larger number of concepts is 
more advantageous than two names foi many of a smaller number of concepts. 

However, if a child lives m a bilingual environment or m one where the 
official language and that of his home differs, he does benefit to some degree 
in Ins ability to converse, even if inadequately, in both languages It would 
however appear unwise to unnecessarily start children, as young as these 
studied, in a second language, unless they are of above average in linguistic 
ability, which cannot well be determined before some progress has been made 
with the first language. 


Summary and Conclusions 

1 This study describes an attempt to measure the vocabularies in both 
languages used by a group of 30 bilingual children who knew both Chinese 
and English words 

2. In either language the group was found to have below average-sized 
vocabularies for children of their age. 

3. When the vocabularies of the two languages are added together two- 
fifths of the children exceeded the norms for monolingual children, but 
when words of duplicate meaning were subtracted only one-sixth of them did 

4. It is suggested that only the superior bilingual child is capable of 
attaining the vocabulary norms of monoglots and that a name for a large 
numbei of concepts is more desirable than two names for many of a smaller 
number of concepts 

5. It would seem unwise to start any but children of superior linguistic 
ability at a second language unnecessarily during the preschool years 
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A COMPARATIVE STUDY OF FIGURE-GROUND DISCRIMIN¬ 
ATION IN PRESCHOOL CHILDREN AND ADULTS* 

Dcpaitmerit of Psychology, Slate University of Iowa 


David Meister 1 


A. Introduction 

The hypothesis which these studies test is that (a) the pieschool child, 
sees figure and ground differently than does the adult, and that ( b) percep¬ 
tion of giound by the child resembles more that of the adult than does per¬ 
ception of figure. The Gestalt theory of figure-ground perception contents 
itself only with making the obvious distinction between the quality of figure 
and the quality of ground Koftka (5) maintains “Ground and figure, 
since they are phenomenally inseparable, must arise together A part of the 
world is thus differentiated and appears as a quality, whereas whatever 
remains may still appear as a uniform giound, though in reality it is ex¬ 
tremely complex” (p. 153) Again. “Generally stated, from an unlimited 
and ill defined background there has arisen a limited and somewhat definite 
phenomenon, a quality” (p. 145) The stages leading to the adult distinc¬ 
tion between figure and ground have never been adequately investigated, 
with the result that there is an implicit assumption of equivalence of percep¬ 
tion of figure and ground at all ages. 

The underlying purpose of this study was to fill up certain of the lacunae 
in investigations on ages prior to the adult A preliminary experiment to 
test the initial hypothesis, that the preschool child perceived figure and 
ground differently than did the adult, was carried out, using a test-card 
exposed for 0.5 seconds, to 38 preschool children and 7 adults. Results 
indicated that the hypothesis was tenable. 

The following developmental sequence was hypothesized. Since by its 
very nature ground is perceived as vague and til defined, it is hardly 
probable that much change in its perception in the direction of better 
articulation takes place In comparison to what it will eventually be in the 
adult, the child’s perception of ground is relatively static and mature. Since 

♦Received in the Editorial Office on August 26, 1948 

‘This article is a condensation of a thesis of the same title which was submitted 
to the Graduate School of the State University of Iowa in 1948 in partial ful¬ 
fillment of the requirements for the degree of Master of Arts. The author Is 
indebted to Dr Robert R Sears for hts aid 
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figure, however, may be more or less well articulated even in the adult, 
according to the subject’s condition and the conditions of presentation, any 
developmental changes probably arc reflected in figure. In compaiison to 
the adult, the child’s perception of figure is more diffuse, more poorly articu¬ 
lated, less colicsivc. Hence, in the two stages compared ground perception 
should be alike, figure perception different. 

The problem of figure-ground perception is basic to that of the develop¬ 
ment of visual perception in the child, and even to the problem of the child’s 
learning. An object which is discriminated from other objects becomes 
a figure to the ground of the remaining objects. Goldstein (3) has called the 
figure-ground relationship the most basic problem of development. Since 
Rubin's monumental work (7) the problem has been a major one in the 
studies of the Gestalt school of psychology. Although work has been done 
in this country and in Great Britain in the dynamics of figure and ground 
(Wever, 9; Fry and Robertson, 2; and in Great Britain Ilarrower, 4a 
and 4b; and Craik and Zangwill, 1) almost nothing has been done on the 
problem of figure-ground discrimination as it is related to the development 
of children. Most recently Werner and Strauss (8) have studied differences 
in figure-ground perception between feebleminded and normal children. 

The method of investigation in the mam experiment was by piesentation 
to the subject of a test card which was then removed, the subject being 
then asked to pick the card he had just seen out of several choice cards laid 
before him. The experimental variables were the density of the ground 
{defined as the distance separating the hues of the background) ; and size 
of figure The choice cards represented, in any one series, varying distances 
of ground lines for a constant figure; or else varying sizes of figure foi a 
constant ground To force the subject to indicate where he would tend 
to locate his percept of the test card along the scale of varying figures 
sizes and ground lines, and not merely to select the correct choice card, the 
test card was not included among the choice cards. 2 

Thus the subject was faced with an absolute choice problem. Theoretically, 
if he perceived all or several of the choice cards as equally like the test cards, 
he should choose an equal number of times every card in the series. If he 
perceived the test card as more like a particular one of the choice cards, he 
would tend to pick that card. 

If one choice card were chosen significantly more times than another, it 
could be said that the subject perceived the chosen card as being similar to 
the test card (or to put the matter in its reverse form, the test card as being 


“Suggested by Dr Heinz Werner 
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like the choice card) and hence, since the choice cards represented differences 
in degree from the original, we could tell how far and in what direction the 
child’s perception deviated from the arbitrary norm of the test card and 
from the adult’s choices The degree to which the child’s choices approximated 
those of the adult would be a measure of the degree to which he perceived 
figure and ground as more or less like the adult. 

B Materials and Subjects 

The materials for the second experiment consisted of eight series of cards. 
Series 1, 2, 3, and 4 each consisted of seven cards in which the ground was 
not varied within the individual series but varied from scries to series (sec 
Figure 1). (Series 1 had left-right diagonal lines, Scries 2 had right-left 



FIGURE 1 

Example of figure series (ground constant, figure 
varied) left to right Test Card 

Card Card Card 
ABC 
D E F 

diagonal lines, Senes 3 had vertical lines, and Series 4 had horizontal 
lines. All ground lines were drawn 0 5 cm apart.) The size of the figure, 
however, varied within each series ranging from 9 cm to 3 cm. in length, 
{A, 9 cm., B, 8 cm , C, 7 cm , Testcard 6 cm., D , 5 cm., E> 4 cm ; F, 3 
cm : sec corresponding scale, values, next section). Series 5, 6, 7, and 8 
consisted of seven cards each in which the nonvarying material was the 
size of the figure, approximately 6 cm in length (see Figure 2). The vary- 

























































































FIGURE 2 

Example of ground aeries (figure constant, ground 
varied) left to right' Test Card 

Card Card Card 

A U C 

DEI 

ing material was the spacing of the lines of the ground. Scries 5 had left- 
right diagonal lines, Series 6 had vertical lines, Series 7 had horizontal 
lines, Series 8 had right-lelt diagonal lines. The lines of each card within 
the series ranged from 3.5 cm. apart to 0.5 cm apart, (//, 3.5 cm.; Bj 3.0 
cm ; C, 2.5 cm., Testcard 2.0 cm.; T>, 1 5 cm., E, 1.0 cm.; F, 0.5 cm.' 
see corresponding scale values next section). Use of different arrangements 
of lines was to cancel out the possible influence of the direction of the lines. 
The shape of the figures in all the series was different. 

The definition of ground density was the objective distance separating one 
line from the other, the closer the lines were together the denser was the 
ground The fact that only one variable was present within each series 
meant that the child could choose only on the basis of size of figure or the 
density of the ground. 

A preliminary practice series consisted of four cards: IP: a rectangular 
figure 6 cm, by 3.5 cm. on a ground of two horizontal lines drawn 3.5 
cm apart, 2P: a rectangular figure 4 cm. by 3 cm. on a ground of two 
horizontal lines drawn 3.0 cm, apart, 3P: a rectangular figure 3 cm. by 
2 5 cm, on a ground of two horizontal lines drawn 2.5 cm. apart; 4P: a 
rectangular figure 4 cm. by 3 cm. without any ground at all. 
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The subjects were 20 adults and 23 children The adults were graduate 
students of the Iowa Child Welfare Research Station and the Dept, of 
Psychology of the State University of Iowa. No IQ's were available for 
these subjects The child subjects were obtained from the Iowa Child Wel¬ 
fare Research Station preschool laboratories. Chronological ages ranged 
from three years eight months to five years eight months with the median 
age at four years eleven months Thirteen of the subjects had been used 
in the first experiment, 10 had not Since IQ's are not available for the 
new subjects, these are not reported here and no corielation was made be¬ 
tween test score and mental age, 


C. Procedure 

The preschool children were brought to the experimental loom and seated 
at a child’s table opposite the experimenter. The table was in the approximate 
center of the room removed from the sunlight; overhead lighting was 
supplied fiom a 100 watt daylight bulb No attempt was made to secure 
additional illumination 

A white triangle was placed on the table approximately 10 cm in front 
of the subject. The focussing point of the triangle served to fixate the child’s 
eyes upon the area in which the test card was to be exposed, a procedure 
necessitated by the distractibility and restlessness of the preschool child The 
following instructions were given 

I am going to show you some pictures, but I am going to show them 
very fast, I am going to show them to you right over here (pointing 
to the triangle). I want you to watch the little vhite triangle very 
carefully because afterwords I shall ask you to remember which picture 
I showed you, Do you undeistand? 

To demonstrate the experimental pioccdure and to ascertain if possible 
the initial level of the child’s perfoimance, he was shown the Preliminary 
practice series of four cards. The child was given a set to respond by warn¬ 
ing him to keep his eyes on the triangle, then the practice test card (which 
for purposes of demonstration was any one of the four) was exposed for about 
0 5 seconds by placing it duectly on top of the fixation card The subject 
was asked if he had seen the card, and if he lcplied in the negative, the card 
was rc-cxposed Such failures to perceive occurred only three or four times 
in the course of the experiment. Immediately aftcrwaid all the cards were 
placed in random order in two rows, upon the table The child was told, 
"Look at all the cards carefully and then point to the one which vou have 
just seen.” 



316 


JOURNAL OF GENETIC PSYCHOLOGY 


Although differences in exposure time resulting from the inevitable variabil¬ 
ity of the arm movement were present, these were believed to be minimal. 
The arm movement had bcci\ practiced prior to the experiment until it 
had become to all intents and purposes standardized. Time intervals of 
exposure were clocked with a stopwatch to secure an index of variability. 

No set number of trials were given with the practice series. Although 
many children in the com sc of the two or tlucc trials usually given made 
at least one concct discrimination, some did not; but it was assumed that 
failures were a function of the child’s temporary threshold of response rather 
than inability to understand the instructions, since these children generally 
made at least one correct choice on the experimental series proper and many 
made more. 

Following the preliminary practice series the eight experimental series 
were run in exactly the same manner, although the test card was not in¬ 
cluded among the choice cards. All responses were applauded by “fine" or 
else by a noncommittal sound. Every effort was made to prevent the child 
from learning whether or not Ins choice was correct; motivation was given 
by telling the child that he was doing very well indeed. The experimental 
was also careful not to direct the attention of the child to the choice card 
by glance or gesture. 

The order in which the eight sets of cards were presented in relation to 
every other set varied according to chance; the nine sets were randomized 
by the experimenter before presentation to each child. Thus, for one child 
the order of the eight series might be 1, 2, 3, 4, 5, 6, 7, 8; for another, 
8, 7, 6, 5, 4, 3, 2, 1, for another, 4, 5, 6, 8, 7, 1, 2, 3. It was believed 
that randomization would cancel out any potential serial position effects. 
The choice cards within each set of cards were later randomized before 
being placed in front of the child. 

Identical instructions were given to the adult group as were given to the 
pTeschool subjects. However, the adults were informed that what was re¬ 
quired was the choice of a card most like the one they had seen and that 
there were no right or wrong choices in this test. This was necessitated by 
the fact that the adult subjects immediately realized that the test card was 
not being presented along with the choice cards. 

It was originally intended that the child should be instructed also to choose 
a card “most like” the test card, but this instruction was discarded because 
it introduced too great complexity into the experimental situation for the 
child Instead, although the test card was not included among the choice 
cards, the child was asked to point to the one he had just seen, a deedption 
which it is believed did not materially affect the results. 
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D Results 

1 Figui e Choices foi Adult Gioiip 

Scale values of // = 1, B =» 2, C = 3, D ■= 5, \E = 6, F = 7, 
corresponding to the size of the figure and the ground, such that A had the 
largest figure and the least dense giound, and F the smallest figure and the 
densest ground, were applied to the several cards of the sight series of 
cards used m the mam experiment proper 

TABLE l 

Figure Choices for A»ui,ts 


Total choice 


Mean choice Standard deviation 



T-value 0 1 of the difference between the derived mean and tlie theoretical mean 
Significance < S per cent level. 

JV = 20 


All the Type A cards of the series in which figure alone was varied were 
considered equivalent and grouped together, all the Type B caids were 
grouped together, etc., each individual figure choice was multiplied by the 
scale values given above to give the subject a total score = (a). A 
total scale score for the group was found by adding individual scores (sum 
of the x 5 s). A /-test was used for the significance of the difference between the 
mean (M) of these scores and the theoretical mean (MT) The theoret¬ 
ical mean was the score the subject would have made if the test caid had 
been presented and the subject had chosen correctly each time (See Table 1) 


Ad — MT 

Usmg the /-formula, T =■ - - -:—— (6) 

I 2U 2 •— M(Sa 2 ) 

\ N(N — 1) 

n -1 degrees of freedom, one gets a t- value of 0 1 foi the difference between 
the obtained (4.0) mean and the theoretical (4 0) mean which is not signi¬ 
ficant at the 5 per cent level of confidence. Hence the adult tends to see the 
test card as being equally like Cards C and D. The tendency to see choice 
cards with small figures as more like the test card is not statistically reliable. 
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2. Ground Choices (or Adults 

Using the same procedure of assigning scale values to individual choices 
and deriving a mean (4.6) which is then compared with the theoretical 
mean of 4.0, one gets a /-value of 2,7 for the total group which is significant 
for statistical reliability at the 2 per cent level of confidence (Sec Table 2). 

TABLE 2 



Ground Choices igr. Anutts 


-- 

Card 

Total choice 

Mean choice 

Standard deviation 

A 

2 

0 I 

—. 


R 

l 


— 


C 

22 

1.1 

0.99 


D 

35 

1 75 

1 0+ 


E 

17 

0 85 

0 89 


F 

2 

0 l 

— 


ABC 

25 

1,25 

1 0+ 


DEF 

5+ 

2.7 

1 10 



T-value. 2 7 of the difference between the derived mean mid the theoretical mean, 
Significance;' > % per cent level 
JV —20 


Thus one may say that adults perceive the test card for ground as more like 
strongly dense ground than weak and hence a*, stronger than it objectively is. 

3. .Figure Choices for Children 

The same procedure of assigning scale values to all figure choices and 
then comparing the mean of these choices with the theoretical mean was 
followed 

The /-value of the difference between the theoretical (4 0) and the de¬ 
rived mean for the series (3.3) in which figure was varied, using the above 
formula, is 3.17, 22 degrees of freedom, which is significant at the 1 per cent 

TABLE 3 

Fjgurp Choices roit Chiidufn 


Card Total choice Mean choice Standard deviation 


17 0 7+ 0,85 

23 1.0 0 83 

22 0,90 1 08 

15 0,67 1 05 

8 0.35 0.56 

7 0,30 0.68 

62 2 7 1 196 

3 Cl 13 127 


r-valiic 3 17 of the difference between the derived mean and the theoretical mean, 
Significance, > 1 per cent level. 

A — 23 


A 

n 

c 

D 

E 

E 

ARC 

DEF 
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level of confidence Hence we may say that children tend reliably to see 
the chow* -With large figure as more like the test card than they do 
choice cards with small figures (See Table 3). 

4. Giound Choices for Children 

The i-value of the significance of the deviation of the actual mean (4 7) 
from the theoretical mean (4.0) is 2 06, which lacks significance at the 5 
pet cent level of confidence (5 per cent = 2.07). Hence children, m con¬ 
trast to adults, do not tend as reliably to see choice caids with sLrongly 
dense ground as more similar to the test card than they do weak densities 
(Table 4). 

TABLE 4 

Ground Choices for Children 


Card 

Total choice 

Mean choice 

Standard deviation 

A 

S 

0 35 

0 56 

B 

16 

0 69 

1 07 

C 

6 

0 26 

0,04 

D 

23 

1 0 

0.88 

E 

18 

0 78 

093 

F 

21 

0 91 

083 

ABC 

30 

1 3 

1.26 

DEF 

62 

27 

126 


T-value 2 06 of the difference between the derived mean and the theoretical mean 
Significance < 5 per cent level 
N = 23 


E. Discussion 

In our experiment the child was forced to select a choice card which 
the test card most resembled Consequently, if the test card for ground was 
peiceived as neither stionger or weaker in density than the objective density 
of its construction, the subjects choices would tend to cluster about the 
theoretical mean value represented by the value of the test: card. Fifty per 
cent of the choices would be Card C, 50 pci cent would be Card D Selec¬ 
tion of a choice caid of stiong ground density (DEF lines close together) 
would imply perception of the test card as strongly dense, selection of a 
choice caid of weak giound density {ABC. lines far apart) would imply 
perception of the test card as of weak ground density On the other hand, 
consistent selection of a choice card with A large figure would imply percep¬ 
tion of the test card as of larger figure than it was objectively; consistent 
selection of a choice card with small figure would imply perception of the 
test card as of smaller figure than it objectively was 

It is possible, but hardly tenable, that when the choice card was displayed, 
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the subject perceived it as being (without comparison to the test card) weaker 
or stronger in ground density and larger or smaller in figure than it objec¬ 
tively was; and that consequently the entire figure and ground scale shifted 
one or two steps up or clown. The fact that Card B in the figure scale for 
children was chosen most often might then be explained on the basis that the 
figure of Card B seemed to the child subject not to be 8 cm. in length but 
actually 6 cm. However, since child and adult choices do not coincide we should 
then be faced with the problem of why tiie optical illusion operates in one 
manner for children and in another for adults. The difficulties implied in such 
an interpretation are obvious. 

In the case of the ground scale we may infer that, although there 
is a tendency for the child to see the test card as being more like 
strong densities than weak, it is not as consistent as is the adult ten¬ 
dency, as measured by lack of significance at the 5 per cent level of con¬ 
fidence. In this he differs from the adult, who gives far more reliable re¬ 
sults (at the 2 per cent level of confidence). There are two possible explana¬ 
tions for this* either the same tendency is present to equal degree in both 
adults and children, but that there was a larger sampling error for children 
or children of this age are inherently less reliable than arc adults; or else 
even in the case of ground perception some slight maturation still takes 
place Considering that the /-value for ground differences for children 
misses significance by only 0 01 (a /-value of 2.07 is significant at the 5 per 
cent IcycI ) the former explanation is probably more correct: there is really 
no major developmental sequence for ground perception. 

In the case of figure it is possible to infer that the test caul is perceived 
by the child as being larger than it objectively is. The adult, on the con¬ 
trary, has a tendency to see the test figure as being smaller than it objectively 
is, but this tendency does not meet the criterion of statistical reliability at 
the 5 per cent level. Ignoring the lack of reliability temporarily, we see 
that the directions of deviation for the figure scale from the aibitrary 
norm of the test card are opposed Since there are no real differences in 
ground perception between children and adults, the degree of difference 
between child and adult is greater m the case of figure than in the case of 
ground. Thus the hypothesis that perception of ground should show more 
similarity to that of the adult than should perception of figure is home out 
by the results 

One might well ask why the adult tends to sec figure as smaller than it 
actually is. If there must be a developmental sequence for figure perception, 
why should it not be from small figure to large, since large figures are more 
casilv perceived than arc small. Why is this reversed for children? 
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There is a tendency for any individual to perceive figure as cohesive as 
it can be, as well articulated as it can be, in the sense that it stands well out 
from the background. This follows from the law of Pragnanz A large 
figure, however, does not stand out well from the background by reason 
of its very largeness True, it impresses itself upon the eye, but only when 
it is considered without reference to the ground. When one is considered in 
relation to the other, the larger the figure it is, the more it tends to be seen 
as both figure and ground In other words, the larger it is the more it tends 
to swallow up the ground, till it becomes itself practically ground Con¬ 
sider a 9-inch square of black paper upon an 18-mch square of white back¬ 
ground. The black square stands out well, but when the black square is 
enlarged to 16 inches upon the same background of 18 inches, the complete 
stimulus is hardly seen as black figure upon white ground, but as practically 
all black. 

In the figure scale the adults were faced with a figure-ground problem, 
although the basis of choice was figure, and we may assume that their attention 
was concentrated upon both figure and ground The child’s attention in the 
figure scale was directed to figure only—consequently he chose the most 
articulated figure he saw; but the most articulated figure and ground pre¬ 
supposes a figure which is smaller than the ground. 

It is perhaps now possible to say that the child’s perception of figure as 
being larger than it objectively is, is a more primitive type of perception than 
is the adult’s, since the perception of one object is nccessarilv more primitive 
than the perception of two, or the relationship between them. 

The fact that even in veiy voung children perception seems well es¬ 
tablished argues agam for the possibilitv that ground perception is a more 
primitive mode of reaction than is figure perception Koffka (5b, p 184) 
has stated “The figure depends for its characteristics upon the ground on 
which it appears The ground serves as a framework in which the figure 
is suspended and thereby determines the figure ” It is reasonable therefore 
to assume that the frame of reference for figure-ground discrimination 
(ground) arises prior to the actual discrimination (figure and ground). 

Insofar as ground perception may be presumed to be more primitive than 
figure perception and insofar as the child’s perception of figure assumes 
certain of the characteristics of ground perception (for a large figure on a 
large ground assumes ceitam of the qualities of ground, since it diminishes 
the boundary relationship between the two which is a fundamental character¬ 
istic of figure) wc may say that again child perception is seen as more 
primitive than that of the adult 
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Koffka (5b, p. 193) has stated. “If we have a small figure on a large 
ground it follows that the density of energy must be greater in the figure 
than m the ground, proportional, to the ratio between the ground and figure 
area ... It is clear that the smaller the aiea of the figured part in a con¬ 
stant field, tlie greater its relative energy density with legard to the ground 
part.” Thus we see a tendency for the adult to perceive figure as having 
greater energy density than does the child. It may be th.it the general se¬ 
quence of perceptual development is for perception of figure and ground to 
move from less to greater energy density, in v hiili case child perception 
seems again to be more primitive than does the adult. 

The results of this greater primitiveness of the child’s figure perception 
may be seen in any task involving separation of a uniform background into 
two distinct qualities of figure and ground Such a task is involved in a 
child’s jigsaw puzzle. Even if only one jigsaw piece remains to he fitted 
into a puzzle, the preschool child will often ignore it, and (believing it to 
be insoluble) will destroy the puzzle. If, having found the missing piece, 
his attention is distracted for a moment, he will return to the task remaining 
without memory of his previous behavior; and will carry out the laborious 
sequence of search until he has again found the piece. Having once put the 
correct piece into its proper place, he will often remove it, asset ting that it 
does not belong there; and he will often attempt to farce an incoi rect piece 
into a space, despite its obvious (to an adult) incorrectness. Such behavior 
is explicable in terms of the incomplete separation of the qualities of figure 
and ground. It is possible also that much of the random trial and error 
behavior of the young child may be thus attributed to relatively poor figure 
articulation. 

F. Summary and Conclusions 

Following a preliminary experiment demonstrating figure-ground per¬ 
ceptual differences between preschool children and adults, a multiple choice 
test of the ability to select a choice card as most like the test card exposed 
was devised, with half the eight series varying choice cards in figure with 
ground constant, the other half of the eight scries varying ground with 
figure constant. Twenty-three children, three years eight months to five years 
eight months, and 20 adults were tested. It was discovered that: 

1 In the main experiment (figure variable) childien tended to select a 
card with a large figure as most like the test card exposed. This trend was 
significant at the 1 per cent level of confidence. They also tended (ground 
variable) to select a card of strong ground density as most like the test card 
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exposed. This trend, however, was not significant at the 5 per cent level of 
confidence. 

2. In the main experiment (figure variable) adults showed no significant 
tendency (less than 20 per cent level of confidence) to select either a large 
or small figure as most similar to the test card] but they tended (ground 
variable) to choose a card of strong density as most like the test card. This 
was significant at the 2 per cent level of confidence 

3 The significance of these findings for supplementing the Gestalt 
theory of figure-gtound perception is discussed 
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Reviewed by Nathan Israeli 


I he Genetic Studies of Genius desciibe the mental growth and progress 
of a group of a thousand California gifted children. At the time that this 
progiam had been initiated, in 1921-22, their average age was 10. This 
book is the latest report appearing m this series. After reviewing previous 
work, it covers the more recent follow-up studies to 1947 when the aveiage 
age of the group reached 35. This is an analysis of an important stage in the 
development of those gifted children. I shall confine this review to some 
of the major aspects of the Stanford rcscaich program. 

Long Range Research 

This investigation is certain to continue throughout the lifetime of the 
gifted subjects. It may last even longer than hitherto projected. As a hint 
of further developments, it is well to note that the investigation has already 
leached the second generation In measurement of the IQ of the offspring 
of the gifted subjects, it has been ascertained that their IQ has regressed 
half-way towards the average 100 IQ level fiom that of the gifted parents. 
One may be curious enough to want to extend this inquiry to the third and 
to succeeding generations concerning this regression and its subsequent course 
and also to determine whether the unusual proportion of high IQ's will be 
maintained by future generations of gifted subjects. 

Actually, psychological studies are usually short term and hardly ever long 
term in nature Yet, from an informal viewpoint, long term research takes 
place when a new hypothesis arouses scientists to carry out various experi¬ 
mental studies Such studies may lead to new points of departure which in 
turn open up many new avenues for research This is also exemplified by 
the individual scientist who specializes in a certain field and explores diverse 
problems over a period of several decades. 

Since this series of genetic studies of genius will extend for quite some time 
in the future, the blue print for the future work should be carefully de¬ 
signed. One also hopes that proper steps are taken to assure sufficient funds 
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for uninterrupted progress. 'Dus program warrants continuation as it is of 
profound importance for science, for education, and for human welfare. 
It is one of the outstanding long range psjcliologic.il programs of the century. 

Glnetic and OriifcR Siudils or Glkius 

One shortcoming of this book is us discontinuity of follow up of the gifted 
children and its failure Lo relate a continuous story of their development. 
It is not a continuous longitudinal study, it is rather a sciits of cross 
sectional composite pictures of different stages in the development of gifted 
subjects. In a longitudinal study a graph would show Continuous develop¬ 
mental curves based on frequent observations. The viewpoint of the Stanford 
psychologists that the genetic method "is more likely to throw light upon 
causal factors and shaping influences than is the method which works back¬ 
ward from completed career to earlv life" ( J'ol. 111) lias not been com¬ 
pletely substantiated. In view of the difficulties in the way of an intensive 
sciies of continuous studies, the genetic approach is not self-sufficient or ade¬ 
quate but should be paralleled by other methodical studies of gifted persons 
of different age-levels in different stages of growth and achievement in various 
parts of this country and in other countries. In one instance, the authors 
compare an outstanding subgroup of the gifted persons with Rhodes scholars 
I feel it worth while to go further than did Dr. Aydelotte- in his report on 
Rhodes scholars and relate the analysis to the more general study of genius, 
Similarly, studies should he made of various undergraduate, graduate, and 
post-doctoral scholars and fellows*, of men and women in high ranking busi¬ 
ness, academic, and government posts, and of various types of inventive and 
creative persons. This calls for a comprehensive study of genius to he carried 
out m different research centers. 

Perhaps, a study should also be made by the Stanford psychologists of 
fresh groups of California gifted boys and girls at least once every 10, every 
20, or every 25 years. That would go far beyond reliance upon one longi¬ 
tudinal study of one group of subjects. Other psychologists should carry on 
parallel studies elsewhere Through such an extension of the Stanford 
genetic studies of genius tu other California generations of gifted boys and 
girls, and to other gifted subjects elscwheie, the studies would reflect more 
rapidly technological improvements in psychology, and would also measure 
more sensitively the effects upon the growth and development of supeiior 
people and of geniuses in both constructive and adverse diiections of such 
factors and conditions as depression, unemployment, war, inflation, home 
background, methods of education, and social motivation and incentives, 
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Each university should provide for systematic exploration and later follow- 
up of its own high IQ students. Actually, schools and universities are com¬ 
piling records and statistics relating to the intelligence, personality, and edu¬ 
cational achievements of students. There are apparently too many restrictions 
imposed upon educational research in the schools. Much could be done m 
utilization of such records for tracing the development of high IQ’s during 
their school history A continuity of various civilian and military peacetime 
and wartime records, including those of the roster of scientists, would also 
provide additional material for large-scale studies of high IQ’s and of genius. 

It may be urged at this time that a research coordinating center for inte¬ 
gration and stimulation of studies along these lines is timely now Further¬ 
more, UNESCO or other agency might find it worth while to promote a 
woild wide study—for genius is a topic of importance and interest to all 
nations 

The Original Control Group 

No ieport on the onginal non-gifted control group of boys and girls, with 
whom the gifted subjects had been contrasted at the beginning of these 
studies, appcais in this book. Financial expenses involved in a follow-up 
of that control group 01 fundamental methodological reasons may account 
for this. The gifted subjects are compared for 1940 and for 1947 with the 
geneiality instead of the more limited oiiginal control gioup. No statistics 
for the general population are available for evaluation of the results of 
studies of the incidence of alcoholic habits, or of marital adjustment and 
happiness It may be necessary therefore to carry on with a follow-up of 
the non-gifted control group or of a sampling of that group Besides, con¬ 
cerning that group one may ask several basic questions (a) What is the 
average IQ of the offspring of the control group children ? (b) What about 
its successes and failures' 1 (c) What is the incidence of high levels of attain¬ 
ment and recognition? 


Education for the Gifted 

The authors leview the academic records of the gifted subjects Their 
discussion is highly significant for educational administration and research 
They show that the gifted accelerates have progressed in later life much 
further than the gifted non-accelerates We learn however that many of 
the gifted children had been educationally retarded by three full school 
giadcs. It will be recalled that Hollingwoith indicated that low IQ’s were 
frequently three grades beyond their intelligence level. What a contrast 
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between the ovcracccleration of the backward anil defective and the under- 
acceleration of the superior and near-genius! Since enrichment is considered 
to be “a quantitative increase of work on the usual level" (p, 26+), en¬ 
richment appears to be somewhat absurd. To take one instance, what is the 
sense of having gifted pupds lend more primers rather than fewer piimers 
than the average pupils? Enrichment which consists of woik on a higher 
grade level is actually a form of acceleration. For enrichment to have general 
meaning the following basic requdements must be met: a specially trained 
staff, allowance of leeway to the staff and students for initiative and inde¬ 
pendent work, a constructive atmosphere, adequate quarters and supplies, 
and continuous enrichment throughout all school grades. 

Our authors do not consider the type of education best suited for creative 
achievement, and in this connection the topic of originality is not prominent. 
Theie «uc numeious allusions to the versatility of interests and abilities of 
high IQ’s, Catharine Cox regarded veisatihty as a distinctive tiait of very 
high IQ geniuses (Voi. //)< In this book, it is stated that "u-rsatiluj rather 
than one-sidedness is the rule with gifted children , . . their achievement 
quotients are unusually high in all their school subjects” (p. 377) and they 
showed "spontaneous interest in many fields" (p. 204). Versatility is of 
importance in a discussion of education for creative achievement; in highci 
education one refers now to the concept of intcrdisciplinaiv naming which 
is the cultivation of versatility. Based on the earlier Stanford allusions to 
versatility of high IQ's, I made the following suggestion in 1931 relative 
to education for superior undergraduates—in the Uuivet&ity of Maine news¬ 
paper : 

The future of higher education of superior students may depend upon 
the extent that superior students are motivated to put forth effort and 
expend energy in proportion to their superiority. One might suggest 
that the superior college individuals would be divided into three or moi c 
groups Group A composed of those with the highest IQ’s, would he 
given the greatest amount of inteliectu.il freedom and opportunity I'oi 
them research would be the watchword. Nothing short of originality 
would be constantly preached to them. No ane would confine his activities 
to only one major subj'ect , . The university would seek to find out 
scientifically how to inspire Group A, its most superior students. Our 
Group A, would be successfully stimulated to undertake the most dif¬ 
ficult academic tasks during their undergradunte career. . . This is 
what may be called the differential plan for higher education of stipe) iar 
students. 



NATHAN ISRAELI 


331 


Creative Achievement and Originality 

One of the crucial tasks ahead for the Stanford psychologists is the ex¬ 
ploration and measurement of creative achievement and originality. They 
designed a Concept Mastery Test as a test for the quick measurement of 

intelligence as part of their follow-up study. What is needed is more 

than that—to turn it about, one must develop a Concept Discovery and 

Invention Test. The GAVD test of Thorndike similarly falls short in its 

failuie to tap capacity for creative achievement. For one thing, the latter 
test is concerned with the ability to follow directions Actually, what is 
necessaiv is measurement by the authors of the ability to piescnbe directions. 
At the higher levels of work, of consideiable importance are such responsi¬ 
bilities as those for the initiation, dnection, coordination, and execution of 
extensive programs which comprise many different kinds of projects and 
operations and the ability to set up policies ond pioceduies The Stanford 
psychologists must sooner or later measure abilities for the innovation of 
new concepts, shaping of new designs, and various aspects of inventiveness or 
other creative inclinations. As a background for such work, there are many 
brilliant studies and viewpoints such as those relating to incubation, intuition, 
role of complexes and emotional factors, motivation, social requirements, 
part-whole relationships, imagery, atmosphere effect and so on Just as 
Wertheimer made a bnef but penetiating study of Einstein’s productive 
thought patterns, similar studies should be made of vanous productive and 
inventive persons 

Psychopathology of Genius 

Terman is convincing in his demonstration of the equality or superiority 
of the gifted group to the generality with respect to health, height, weight, 
and freedom from serious defects It rrury be noted that the recent follow-up 
studies do not include medical examinations, so essential in this study, but 
rest upon self-ratings for health and maladjustment. Both a comparison of 
mortality figures with statistics for the general population in this country 
and a comparison of statistics for hospitalization for mental disorders based 
on admissions to mental hospitals in New York State show that intellectual 
supeiiority goes together with good physical and mental health With regard 
to this general result, in reporting upon a comparative study of the outlook 
upon the future of mental patients and of Scottish high IQ 's I indicated in 
1935 that there was a similarity between the strength of drive towards 
future goals and objectives of mames and of high IQ’s but that the mames 
tend to “go beyond leality in widening their future possibilities beyond sub- 
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stanti.il basis and in expanding opportunities* ahead without an inherent 
possession of high intelligence, special abilities, or the means to really function 
in future situations imagined by them" ( Outlook upon the Putin c of British 
Unemploye d } Mental Pa lien Is, and Otheis). In 1936 I concluded that the 
views of Lange-Eichbatim and of Kietschmcr “that a psychopathic back- 
giound is an essential component of genius do not hold in the least, in this 
experiment, for superior adolescents” ( Abnomud Personality and Time). 
Term an concludes that “in our gifted group success is associated with 
stability rather than instability, with absence rather than presence of dis¬ 
turbing conflicts—in short, with well-balanced temperament and with freedom 
from excessive frustrations” (p. 352). He points out that some of the gifted 
persons are contented in their quiet pursuits and that on the whole the gifted 
persons are maritally happy and well adjusted, That does not take into con¬ 
sideration the incidence of remorse among those who arc not functioning at 
their highest levels. 

The problem of the relationship between genius and insanity will prove 
much more difficult and perhaps somewhat elusive. 

Individual Differences and Case Studies 

Too little attention is given here to individual cases—with certain ex¬ 
ceptions In later reports, information should be presented for individual 
differences with illustrative case studies. It is essential to include a com¬ 
prehensive account of the test and other information concerning the mental 
growth and life history of individual gifted persons. These studies should 
include objective biographic information for specific individuals. It may be 
difficult to determine to what extent to make an individual covciagc. How¬ 
ever, such information would prove invaluable in discussion of such pioblems 
as the pre-psychotic history of all persons hospitalized at one time or an¬ 
other for mental disorders. It would be helpful in making a dynamic psycho¬ 
logical analysis of individuals in this group taking into consideration factors 
involved in success or in failure, and in making a social psychological analysis 
of the interpersonal relationships of such individuals in groups with which 
they are identified 

Reports should be maintained for each person showing changes from one 
occupational level to another and changes from one occupation to another 
Such records enable one to follow the occupational growth of the gifted 
person in terms of aims and drives, mastery of methods and techniques, 
opportunities for original work, and administrative ami executive responsi 
bilities, 
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Autobiographic Method 

The Stanford studies would be enhanced by use of the autobiographic 
method. In a study of Scottish superiors already referred to above I used 
the autobiographic method with a projection, towards the future This may 
be termed an autobiographic projective method It has considerable promise 
for studies of personality and of dynamic aspects of social adjustments of 
individual. The Stanford studies have been restricted as the staff did not 
want to make the subjects overconscious of being under observation as 
superior individuals The staff limited the number of follow-up contacts 
with them and also avoided the element of guidance of their development. 
Incidentally, that introduces another problem, comparison of the develop¬ 
ment of high IQ’s with and without guidance. Despite those restrictions 
imposed by the staff, considerable data of importance maybe secuied through 
application of the autobiographic method as when the subjects tell the storv 
of their development and experiences. 

Just as the literary fragments of gifted children were used in rating those 
children for literary promise, various personal documents (Allport) should 
be used as sources of information. Another point in this connection is the 
likelihood that some of these subjects will write their autobiographies for 
publication or may be the subjects of biographic sketches bv others If the 
policy of anonymity should continue, those autobiographies and biographies 
will not be definitely and clearly identified—and the outside world will 
lose by that much a more intimate description of the attainments and struggles 
of the individuals concerned. In the same sense, their symphonies, books, 
dramas will be unknown—no one will definitely know about their inventions 
and discoveries except in a general sense This question of personal identifi¬ 
cation is a difficult one This is a question perhaps for the next century. 

Achievements and Attainments 

The time is drawing near when the most important issue of this study— 
the relationship of high IQ in early childhood to the accomplishments of 
genius—can be put to the test The original criterion in selection of the 
gifted boys and girls for this experimental group was an IQ of 140 or higher. 
Terman believes that the most important result of this study is the demon¬ 
stration of the intrinsic value of measurement of levels of intellectual capacity 
The research program is now heading for the measurement of the higher 
levels of productivity and attainment 

In their brief discussion of eminence and genius here, the authors express 
dissatisfaction with the conventional criteria of eminence. They concede 
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that the ‘'chances that a single one of our gifted group will ever be included 
in a future list of the thousand most illustrious men and women of all 
time must be small indeed” (p. 371)—of course, in the long run, the group 
represents only a limited sampling in a ltstricted geographic area. 1 he most 
difficult part of this piogram lies in the future. Measurement of the ranks 
of near-genius will be very controversial unless goud criteria can be devised 
along tentative lines, 

The authors imply that technical speciali/niicin circumscribes the breadth 
of operations of brilliant persons today. “Conceivably, if Dai win were 
living today lie might be just another high-class mathematician, astronomer, 
or nuclear physicist” (p. 370). Today there is an increased demand in 
industry, education, and the government for generalists and coordinators to 
integrate and combine the work of specialists at various levels of specialization 
—and also for specialists to apply their basic techniques and methods to 
unrelated fields. 

The genetic studies of genius are pilot research projects which have al¬ 
ready accomplished much. The most difficult problems arc vet to come 
As suggested above, those studies can be broadened both by the Stanford 
psychologists and by experimentation all along the line concerning the 
attainments of scientists, educators, artists, inventors, statesmen, and others. 
Gnlton’s interest in men of genius carried over to eugenics Similarly, the 
work of Termnn is going to have many consequence's The woihi knows 
little as yet as to hew to manage the education of its gifted persons. Pro 
fessor Terman devoted himself to a scientific inquiry into the psychological 
development of men of genius, He has cleared the atmosphere of false 
beliefs concerning precocious children, prorljgics, and men of genius, He is to 
be highly commended for his excellent direction of this long range program 
and for his keen interests in various aspects of the genetic psychology of 
genius. 

Department of Psvc/io/ouv 
Long Island University 
Eraahhm 7, New Yor£ 
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( Cameron, N. The Psychology of Behavior Disorders. Boston. Hough¬ 
ton Mifflin, 1947. Pp 622.) 


Reviewed By P, E, Lichtenstein 


The publication of Dr. Cameron’s book marks the emergence for the 
first time m comprehensive and consistent form of a thoroughly behavioral 
treatment of psychopathology. As such Cameron’s work departs radically 
irom traditional textbooks of abnormal psychology which frequently include 
such miscellaneous topics as the statistics of mental disorder, heredity, 
neurology, endocrinology, feeblemindedness, receptor and effector defects, 
sleep and dreams, and bits of a watered-down psychiatry. The facts brought 
together in such texts are frequently interesting and important but often 
lack the least semblance of unification under a theoretical point of view. 
Some authors who show definite leanings toward an organic viewpoint, for 
example, may sprinkle their writing with liberal doses of psychoanalysis. 

Cameron has not attempted to include an exhaustive catalogue of the 
behavior disorders, and the reader, therefore, will find much of the special¬ 
ized terminology of abnormal psychology lacking From the standpoint of 
the student such omission will probably enhance rather than hinder effective 
understanding The author has succeeded in writing a systematic and co¬ 
herent account of psychopathology which contrasts sharply with most current 
writing in this area. Unfortunately the eclectic textbooks, which may be 
used successfully to teach terminology, symptomatology, and nosology, are 
likely to produce considerable confusion m the thinking of the beginning 
student. 

In a sense the textbooks have merely reflected the theoretical chaos of 
psychopathology From its inception psj'chopathology has never had a con¬ 
sistent, naturalistic, and workable theory. The somatogenic hypothesis, 
developed early in the scientific period, has not, in spite of some successes, 
lived up to its early promise. Today the theory stands as chiefly program¬ 
matic, aftei years of painstaking research there are few clear indications 
that the neuroses and the functional psychoses are simply or even pre¬ 
dominantly organic disturbances Indeed it was perhaps the failure of the 
organic viewpoint which more than anything else paved the way for current 
psychogenic theories of mental disorder. The researches of Charcot, Janet, 
Liebault, and Freud certainly uncovered many facts which lent themselves 
readily to mentalistic interpretations Since even the most ardent supporter 
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of the> somatogenic theory was often willing to accept the existence of an 
epiphenomenal psyche, he could more or less easily accept sucli theorizing. 
Even today, despite an apparent basic cleavage, \vc find that psychogenic 
and somatogenic theories may coexist. To some extent this coexistence of in¬ 
compatible theories is traceable to the distinction between the organic and 
the functional disorders. Thus, while nit disorders may be thought of as 
ultimately organic, it may be profitable at present to treat the so-called 
functional disorders in the terms of an epiphenomenal psyche. This peculiar 
doctrine is, of course, thoroughly grounded in a persistent mind-body dualism 
While the psychobiology of Adolph Meyer never succeeded in overcoming 
the dualism of mind and body, simply offering a sort of double-aspect solution, 
still Meyer did succeed in treating the organism holistically and in shifting 
the emphasis from isolated biological or mental events to the person in 
trouble. 

With Cameron’s work psychopathology has entered a new phase in which 
dualism is completely extruded, and all of the activities of persons, including 
such recondite actions as thinking and imagining, arc viewed as neutral and 
natural behavioral events. Behavior under such a view requires neither re¬ 
duction to the physiological functioning of the organism nor translation into 
the terms of a disembodied psyche. Rather, behavior is to be described directly 
in its own terms, that is, in terms constructed on the basis of observed events 
and not simply derived from traditional assumptions. The author's point 
of view is broadly biosocial treating complex individual behavior ns having 
emerged through the interactions of persons with objects in the environ¬ 
ment and involving more particularly other persons. 

The line of development in American thought which underlies Cameron's 
work cannot be characterized in a word. The broad philosophy represented 
by the writings of James, Dewey, and Mead might be called naturalistic, 
empirical, pragmatic, and humanistic although these adjectives taken alone 
or together fail to convey the full meaning of this philosophical movement. 
James reflected in his Principles the dominant dualistic trend of that period. 
Later, however, in his more philosophical writings James achieved more 
direct behavioral rfeports and came to question the advisability of insisting 
upon the existence of consciousness. Dewey’s later development of the con¬ 
cept of transaction made possible a truly biosocial psychology and thereby 
broadened the base of psychological science considerably. With Mead, the 
emphasis shifted more to the social process, language, and role-taking, con¬ 
cepts which Cameron has developed to great advantage. In highlighting 
the work of James, Dewev, and Mead we merely wish to indicate the slow 
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development of a view which places its chief emphasis upon direct observation 
and straightforward report of behavior as a natural event describable in 
its own terms. 

Through the years there have been a few indications of a trend toward 
a more objective psychopathology. For example, Kantor, writing in 1926 
in the second volume of his Principles of Psychology, said. “The study of 
abnormalities from an objective psychological standpoint may be expected 
to yield In the near future descriptive terms derived from the observed be¬ 
havior conditions rather than from neurological (medical) or mentalistic 
(psychological) tradition.” It is interesting to compare the content of the 
above quotation with that of the following statement from Cameron’s Pre¬ 
face: “It (the title of the book) follows a prediction made five years ago 
that psychopathology-—or behavior pathology as I propose to call it—will 
shift progressively in emphasis, from speculations about a psyche in a somatic 
container to the study of the operations of human organisms in a social 
field ” On several occasions Cameron makes statements suggestive of an 
intcrbehavioral or organismic approach to psychology In discussing role¬ 
taking, for example, Cameron says. “These roles are acquired through the 
child’s interbehavior with his parents, his siblings, and the other persons 
making up his human environment, and they are defined in terms of this 
inter behavior.” While it is abundantly clear from numerous passages that 
Cameron is writing the general framework of field theory, it is also evident 
that he is treating the behavioral field objectively and not in the mentalistic 
fashion of topological and Gestalt psychologists. 

The reader who is partial to psychoanalysis, constitutional theories, or 
biological reductiomsm may find Cameron’s work far from satisfactory. The 
author’s criticisms of psychoanalysis are particularly severe although the 
great significance of data uncovered by the Freudians is clearly recognized 
and due credit is given. 

There seems to be a tendency, once one has developed facility in the use 
of the constructs of a particular system, to feel that descriptions couched 
in such terms have greater explanatory value than those of some other sys¬ 
tem Such feelings are undoubtedly just as characteristic of the behaviorrst 
or Gestaltist as they arc of the psychoanalyst. To admit this fact, however, 
does not mean that there exists no more than a subjective basis for the ac¬ 
ceptance or rejection of the constructs of a scientific theory. It is a common 
contention that constructs always transcend observed data and that, there¬ 
fore, as a construct the superego is not essentially different from the gene. 
If the superego has not been observed but is simply inferred, it is said that 
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the same holds for the gene, Recently, however, the gene has reportedly 
been observed. Whether or not the spots seen under the electron micro- 
scope actually are genes, in principle, at least, the gene is observable. This 
fact serves clearly to differentiate the gene as a scientific construct fiom the 
superego which is by definition unobservable. Of course, one may choose 
to translate, reevaluate, and redefine psychoanalytic terms, thereby making 
them possibly more objective. On the other hand, one may ignore psycho¬ 
analytic constructions and erect behavioral constructs directly on the basis 
of verifiable observations. The latter approach is the one preferred by 
Cameron, and it is an eminently defensible one. Anyone who undertakes the 
translation of psychoanalytic constructs cannot easily rid them of their 
mentalisttc connotations and may simply content himself with anchoring 
them in the biological functions of the organism Myths are perhaps better 
avoided in science by abjuring them altogether than by attempting to make 
them slightly more palatable. 

Only in a single chapter on cerebral incompetence and behavior pathology 
does Cameron treat at all extensively the biological factors in mental dis¬ 
order. To the reader who may be tempted to ask why the author fails to 
treat m any detail the contributions from such fields as heredity and endo¬ 
crinology the answer is simply that Cameron's primary interest lies not in 
tissue pathology but in behavior pathology. To assert that such a distinction 
is not a real one is to deny the validity of the author's contribution. Further¬ 
more, the failure to differentiate between tissue pathology and behavior 
pathology is to endow tissues with functions they have never been shown to 
possess, To assert that a basis for the functional psychoses will someday be 
found in tissue pathology is simply to state n faith. Furthermore, as the 
author indicates, brain pathology need not mean inevitable behavior pathology. 
Cameron says; “Significant is the realization that many behavior disorders 
which used to be ascribed unhesitatingly to cerebral histopnthology have no 
such basis. They represent the reactions of sick or injured persons to the fact 
or the consequences of being sick or injured, and differ in no fundamental 
way from reactions to illness or accident involving other parts of the body" 
The author flatly rejects the interpretation of schizophrenia as brain disease 
and then proceeds to demonstrate the effectiveness of the biosocial approach. 
It is the author’s success in handling the data of behavior pathology which 
renders the faith of the somatogenist quite superfluous and meaningless. 

A hisocial theory of psychopathology does not deny the possible role of 
hereditary factors in schizophrenia nor of endocrine factors in manic-de¬ 
pressive psychosis Rather it holds that such biological conditions are only 
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a few among many factors to be taken into account \n giving a workable 
description of the behavior disorders. Biological conditions, then, are not to 
be regarded as simple or universal causes but rather as participating factors 
in more comprehensive events. Concentration upon brain function, bio¬ 
chemical data, drug effects, and the electrical activity of muscle and nerve 
to the exclusion of behavioral facts described m terms of all of their observable 
conditions (including the social) has not proved profitable m a practical 
way nor has it been of any great heuristic value. 

The author’s descriptions tend to be gross and comprehensive rather than 
fully analytical While his treatment covering broad segments of behavior is 
exhaustive and extremely informative, the concepts used are geared to a 
general observational level Nowhere is there any attempt to articulate the 
writing closely with current learning theory In the opinion of the reviewer 
this constitutes no serious flaw, and any attempt to make a wholesale ap¬ 
plication of constructs derived largely from animal experimentation might 
well be premature On the other hand, the gap separating psychopathology 
from learning theory should not be allowed to remain for long. Bridging 
this gap will become perhaps the major task of experimental psychopathology. 
While a more thorough grounding in learning theory might serve to re¬ 
inforce Cameron’s descriptions, it cannot be denied that many of the. author’s 
original conceptions should provide the experimentalist with a mine of 
suggestive hypotheses. 

Department of Psychology 
Antioch College 
Yellow S fir mas, Ohio 
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